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The impact of Early Childhood Caries (ECC) and its treatment on the quality of life (QoL) of 
family members (especially the parents) has not been explored comprehensively. ECC is highly 
prevalent in NZ and especially in Malaysia, and the study offers an unprecedented opportunity 
to study the impact of the disease on children and their families in two quite distinct cultures 
and settings.  
The Likert response format is the most frequently used method in QoL studies because it is 
easy to complete and has a minimal burden for respondents. However, the meaning of words 
in the response options may remain somewhat unclear. Inexact and ill-defined words might 
confused respondents, and the validity of the data collected could be affected. This study 
intended to explore definitive meaning of response options in the two scales (short-form P-
CPQ and FIS) used in the study. 
Methods 
This study used a mixed-methods sequential explanatory design. The design utilized the 
quantitative method as the primary approach supported by qualitative method to assist in 
interpreting the quantitative findings. 
A longitudinal study was conducted using short-form P-CPQ-16 and FIS-8 (along with the 
collection of socio-demographic and clinical data) for 310 parents with a child aged 2-5 years 
old; they were recruited from two distinct settings (hospital-based and community-based) in 
Malaysia and New Zealand. The translated version of the questionnaires was utilised for 
participants in Malaysia. The questionnaires were self-administered, and were collected 
immediately after participants had completed them. An intensity sampling method was applied 
to identify information-rich participants for the interview stage. In-depth interviews were 
carried out face-to-face and audio-recorded. Scoring and analysis of the data used both 
quantitative and qualitative approaches. The quantitative analysis used SPSS version 21, and 
the qualitative analyses were carried out using content and thematic analysis, both manually 





The construct validity of the P-CPQ-16 and FIS-8 was confirmed in the Malaysia and New 
Zealand samples. There was a similar pattern in both countries, in which the highest score was 
the Hospital ECC group followed by the Community ECC and then the Caries-free group. The 
mean overall P-CPQ-16 score of the Hospital ECC and Community ECC group was three times 
than that the Caries-free group in both countries. This pattern was apparent for the subscales 
too, with the exception of the Emotional well-being subscale, where the two ECC groups did 
not differ. The mean overall FIS-8 score of the Hospital ECC group in Malaysia was higher 
than that for their New Zealand counterparts. The score of the Community ECC group was 
similar in both countries. However, for the Caries-free group, the score in Malaysia was lower 
than that seen in New Zealand.  
The prevalence of impacts decreased with treatment. Large reduction in impact was recorded 
with large effect sizes across groups in the two settings (hospital-based and community-based) 
in Malaysia and New Zealand. A small effect size was measured in the Caries-free group in 
Malaysia, but it was large in their counterparts in New Zealand. 
Participants’ responses on the meaning of the options were general and not specific. Most of 
them used information on specific ECC-related events in their strategy (recall-and-extrapolate) 
to select the appropriate response option. Participants used the frequency of events and severity 
of the ECC-related experiences as their frame of reference in the decision-making process for 
selecting the appropriate response option. There was evidence of differences in respondents’ 
interpretation of the response options. Use of the MID in interpreting the data helped in 
providing a benchmark for the analysis process.  
 
The mixed-methods design used is a strength of the study. The design provided an opportunity 
to explore the subject in-depth from another perspective, to enhance understanding of the 
impacts of ECC on parents, and to explore the definite meaning of the option from participants’ 
perspective. This study had some unique features. The samples were taken from two different 
settings (hospital-based and community-based) and from two different countries. The sampling 
approach provided an unprecedented opportunity to study the impact of the disease (ECC) on 
children and their families in two quite distinct cultures and settings, and at the same time 





ECC has a pervasive impact on the QoL of the affected children’s families, and especially on 
the parents. The treatment carried out for the children’s ECC, successfully improved their 
OHRQoL and reduced the negative impacts on their parents’ QoL. There is evidence of an 
association between ECC and parents’ QoL. Emphasise should be given to parents’ 
psychosocial aspects in designing oral ill-health prevention programmes.  
Researchers and clinicians using the P-CPQ-16 and FIS-8 scales need to view the scale scores 
cautiously because of possible differences in respondents’ interpretation of the response 
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INTRODUCTION 
In this introductory chapter, the overview and background of the present research study will be 
provided. The research problem, aims, specific objectives and the associated research questions 
the thesis seeks to address will be outlined. It will justify the research statement and 
contribution the thesis makes to the field of dentistry especially in two areas including: (1) Oral 
Health-Related Quality of Life (OHRQoL) and (2) OHRQoL instruments’ scaling methods. 
Finally, a brief overview of the research methodology will be included at the end of the chapter.   
Overview and background 
The overview and background of the study will be presented in two different sections based on 
the two areas being explored. These include: (1) the exploration of impacts of Early Childhood 
Caries (ECC) on the quality of life of the affected children’s families (especially the parents); 
and (2) exploration of the definitive meaning of the response options used in the instruments 
to assess the impacts.  
Exploration of the impacts of ECC on quality of life (QoL) of the affected children’s 
families, especially the parents 
Many studies on the impact of health on quality of life or health-related quality of life in both 
medicine and dentistry have been conducted over the past 20 years (Alsumait et al., 2015; 
Thomson & Malden, 2011; Virtanen, Moilanen, & Ihalainen, 1991). The United States Surgeon 
General’s Report on Oral Health discussed the impact of oral health and oral disease on the 
well-being and quality of life among individuals, families and society (Evans & Kleinman, 
2000). OHRQoL has been defined as a multidimensional concept that includes physiological 
function, symptoms, social functional, psychological well-being and economic costs (Halcomb 
& Davidson, 2006). More recently, there has been growing interest in exploring these factors 
in relation to ECC (Abanto et al., 2011; Alsumait et al., 2015; Piovesan, Batista, Ferreira, & 
Ardenghi, 2008).   
ECC is a chronic and widespread public health problem that continues to affect pre-school 
children worldwide (Gradella, Bernabé, Bönecker, & Oliveira, 2011). A comprehensive review 
of the epidemiology of ECC showed that its prevalence differs from population to population; 
however, disadvantaged children (regardless of race, ethnicity, or culture) are most vulnerable 
(Kawashita, Kitamura, & Saito, 2011). Studies from Europe, Africa, the Middle East and North 
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America have revealed a similar outcome, that the prevalence of ECC in socially disadvantaged 
groups could be as high as 70%, with the highest caries prevalence in Africa and South-East 
Asia (Gherunpong, Tsakos, & Sheiham, 2004). ECC is a significant dental problem for both 
New Zealand and Malaysia, affecting approximately 40% of New Zealand (Ministry of Health, 
2014) and 76% of Malaysian (Mohd-Dom, Said, & Abidin, 2009) pre-school children. Studies 
exploring the pathophysiology of ECC have been carried out over many decades (Drury et al., 
1999; Tinanoff & O'Sullivan, 1997). This has been paralleled with the growing number of 
studies on the psychosocial and behavioural aspects of the disease (Quinonez et al., 2001; 
Sheiham, 2006). In the greater interest in these factors, recent research has demonstrated the 
impact of ECC on children’s quality of life and, in particular, how treatment can impact on it 
(Abanto et al., 2011; Alkarimi et al., 2012; Jankauskiene & Narbutaite, 2010; Malden, 
Thomson, Jokovic, & Locker, 2008). However, there is a paucity of information exploring the 
impacts of ECC on the affected children’s families, and especially the parents.    
The current study is to assess the impact of ECC and its related treatment on the OHRQoL of 
pre-school children and their families. The impacts on these parent/child dyads will be 
examined using the short-form Parental-Caregivers Perceptions Questionnaire (P-CPQ-16) and 
Family Impact Scale (FIS-8) questionnaires (W. M. Thomson, L. A. Foster Page, W. N. 
Gaynor, & P. E. Malden, 2013). The focus will be on how the impacts affect the four domains 
of the P-CPQ-16: namely, oral symptoms, functional limitations, emotional well-being and 
social well-being.  The focus for the parent study is to explore the impacts of ECC on their day-
to-day living experiences based on the three domains of the FIS-8; parental/family activity, 
parental emotions and family conflicts. There are three sample groups used including hospital-
based ECC, community-based ECC and caries-free group. They represent all children who 
attend for dental care. This will contribute information on impact of ECC cases, especially 
those routinely seen in community-based dental clinics. This will add to previous studies 
carried out only on New Zealand hospital-based ECC cases treated under general anaesthesia 
(Anderson, Drummond, & Thomson, 2004; Malden et al., 2008).   
 
A mixed-methods sequential explanatory design will be used in the data collection and analysis 
for the study. This design combines a quantitative and a qualitative approach. The quantitative 
approach provides the prevalence and general sense of the problem, while the qualitative 
approach provides an in-depth explanation of the initial quantitative findings; together, they 
should produce a comprehensive study outcome. The qualitative approach used in the study 
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offers another perspective of understanding the problem and should make a novel contribution 
to this field (Bower & Scambler, 2007), since most studies to date have been carried out using 
a quantitative approach alone (Alsumait et al., 2015; Anderson et al., 2004; Thomson & 
Malden, 2011). Since ECC is highly prevalent in NZ and especially in Malaysia, the study 
offers an unprecedented opportunity to study the impact of the disease on children and their 
families in two quite distinct cultures and settings.  
 
In a broader perspective, this study is to compliment a conceptual model representing influence 
on children’s oral health developed by Fisher-Owens et al. (2007). The multilevel conceptual 
model draws influences of the individual (children), family and community on the children’ 
oral health (Fisher-Owens et al., 2007).  The model shows various factors at the family level, 
including socioeconomic status, health status, family function and culture, that all influence 
the oral health of the children. In the model’s diagram, the direction of the influence points 
inwards, from the family level to the child level. By contrast, in this study, I will explore the 
impacts of children’s oral condition (ECC) on their parents’ quality of life. The impact will be 
instead directed outwards, from the child level to the family level. The impacts to be explored 
include parental emotions, parental/family activities and family conflicts that might develop. 
The study outcome should be information for a more comprehensive and nuanced perspective 
of children’s oral health.  
 
The exploration of the instruments used to assess the impacts   
 
The second objective of the study is to explore the instruments used in assessing the impacts 
of ECC on the affected children; families, and especially the parents. The investigation will 
explore whether all respondents interpret the scale’s questions and response options in the same 
way. 
Over the past two decades, OHRQoL instruments have been used in higher frequency to assess 
and compare the impact of oral disease across populations (Barbosa, 2012). There have been 
numerous measures developed to assess the effect of oral health problems on individuals’ 
physical, mental and social health and well-being. They involve assessing people’s subjective 
experiences in order to complement (or even supplant) the measurement of their clinical disease 
status. Considerable research work in the last two decades has focused upon the development 
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and validation of measures of OHRQoL (Slade & Spencer, 1994; Strauss, 1996). The early 
years of those efforts saw the emergence of scales for use among older people (Atchison & 
Dolan, 1990); these were subsequently validated for use with younger adults and even 
adolescents (Adulyanon, Sheiham, & Slade, 1997; McGrath & Bedi, 2002). Recent years have 
seen the development and testing of OHRQoL measures for children, with the COHQOL and 
its various age-specific questionnaires (Broder, McGrath, & Cisneros, 2007; Jokovic et al., 
2002). Epidemiological testing and validation studies in New Zealand have made an essential 
contribution to the development of these measures (Foster Page et al, 2005; Malden and 
Thomson, 2008; Thomson and Malden, 2011; Gaynor and Thomson, 2012). 
Recently, many instruments developed for children have used proxy informants to supply 
information, especially for children younger than 6 years old (Pahel, Rozier, & Slade, 2007; 
Thomson, L. A. Foster Page, W. N. Gaynor, & P. E. Malden, 2013; Tsakos et al., 2012). 
Evidence from the child development and psychology literature indicates that children younger 
than 6 years of age are unable to accurately recall every-day and unique events beyond 24 hours 
(Pahel et al, 2007). This means that adults must be used as proxy informants in obtaining 
information on the impacts of dental disease in young children. In this study, the short-form 
versions of the P-CPQ and FIS, components of the COHQOL will be utilised with parents or 
caregivers as the informant. These instruments offer a 5-point Likert-type response options for 
all the items (P-CPQ, FIS and global items). 
 
Although standard instruments now exist, there is a lack of clarity about the definitive meaning 
of the various response options used in the instruments (Marshman, Gibson, & Benson, 2010). 
The question of whether all respondents interpret those in the same way are questionable. For 
example, the measures use the ordinal response categories of ‘Never’ (scoring 0), ‘Once or 
twice’ (1), ‘Sometimes’ (2), ‘Often’ (3), and ‘Every day or almost every day’ (4), yet the 
subtleties involved in operationalising and distinguishing between ‘Sometimes’ and ‘Often’, 
for example, are poorly understood . Given that the response options are the key determinants 
of respondents’ scores, there is an urgent need to improve this situation so that the scale scores 
can be appropriately interpreted. Better understanding of the instruments’ performance will 
improve their interpretation and use in dental health services research, and it will aid in 
comparing findings from different settings and cultures.  
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This project will build on earlier research (Malden and Thomson in 2004, and Gaynor and 
Thomson in 2011) by (a) validating the instruments in another culture (Malaysia), and (b) 
enhancing our understanding and interpretation of the data obtained with such measures. The 
instruments used in this study were the short-form P-CPQ-16 and FIS-8. A well-validated 
OHRQoL instrument is considered to be one that is able to assess a patient’s self-reported 
perception of oral health status and been reported in the scientific literature to be valid, reliable 
and responsive. Developmental work in Canada, and New Zealand has validated the P-CPQ-
16 and FIS-8 for measuring OHRQoL in both children and their families. The work in New 
Zealand has tested and validated the short-form versions of these scales which this study will 
utilise (W. M. Thomson et al., 2013). Further validation work carried out in Malaysia (during 
this study) should establish the validity and responsiveness of the instruments in Malaysian 
sample. The translated version of the instruments in ‘Bahasa Malaysia’ will measure the impact 
of ECC and its treatment on OHRQoL of the children and families in another country. This 
will broader the application of these instruments across cultures and languages. Further work 
on the instruments’ scaling will improve its performance. The outcomes may explain the 
confusion and inconsistency in interpreting the data, with a particular question about 
interpretation of response options used in these instruments. Better understanding of the 
instruments’ performance will improve these measures, which depend heavily on the 
assessment of people’s subjective experiences.  
Aims and objectives 
There are three aims of the study, and each is detailed as presented below.  
1. To study the impact of ECC and associated treatment on the QoL of the affected 
children’s parents and caregivers in New Zealand and Malaysia. In which impacts of 
the three domains of the FIS-8 will be explored including: 
a) impacts derived from the emotional aspect included types, severity and stability 
of the parent’s emotions and management of these emotions 
b) impact derived from the parental/family day-to-day activities including types 
and frequencies of activities affected and management of these difficulties  
c) impact derived from family conflicts developed which included the types of 
conflicts, severity and management of these conflicts 




2. To further validate the P-CPQ-16 and FIS-8 in the clinical and community setting in 
Malaysia 
3. To explore the definite meaning of the response options in  P-CPQ-16 and FIS-8 
instruments including: 
a) to explore the meaning and definition of response option ‘Some’ and ‘A lot’  
b) to explore definite meaning and definition of response option ‘Sometimes’ and 
‘Often’   
The specific objectives: 
The specific objectives of the study are presented as detailed below: 
a) To translate and cross-culturally adapt the P-CPQ-16 and FIS-8 questionnaires 
in ‘Bahasa Malaysia’ for use in the clinical and community settings in Malaysia 
b) To test the reliability, validity and responsiveness of the cross-culturally 
adapted the P-CPQ-16 and FIS-8 scales with a cohort of Malaysian children with 
ECC 
c) To assess the scales’ performance in community settings in NZ and Malaysia  
d) To explore the meaning of the scales’ response options in two different cultures 
The research questions 
There are six questions this study seeks to answer, each specified below: 
i.Does the child’s ECC condition affect their parent’s day-to-day living activities 
and routines?  
ii.Which factors have the greatest effect on the quality of life of the parents and 
families? 
iii.What does the parent do in dealing with the situation and condition? 
iv.What are participants’ impressions of the characteristics of the questions and 
response options?  
v.What are participants’ interpretations and definitions of response option ‘Some’ 
and ‘A lot’ in the global question; and ‘Sometimes’ and ‘Often’ in the specific 
item question? 
vi.What frame of reference does the participant use in decision making for selecting 




There are two hypotheses of the study including: 
i.A child’s ECC has a marked and pervasive impact on the quality of life of that 
child’s parents and caregivers (to be examined largely through the quantitative 
study) 
 
ii.Participants’ selection of response options is a valid reflection of their family’s 




REVIEW OF THE LITERATURE 
Introduction 
A literature search was carried out, and the information obtained was designated into the 
following seven sections: (1) Oral Health-Related Quality of Life (OHRQoL); (2) children’s 
OHRQoL instruments and measurements; (3) Early Childhood Caries (ECC); (4) scales’ 
response options; (5) technical issues related to using self-reported instruments; (6) an 
overview of mixed methods research; and (7) technical issues related to qualitative approach.  
Oral health-related quality of life (OHRQoL) 
Quality of life has been defined as an individual’s perception of his/her position in life in the 
context of the culture and value systems in which he/she lives and in relation to his/her personal 
goals, expectations, standards and concerns (WHOQOL Group, 1995). A number of concepts 
have been developed for understanding quality of life. Most have similarities, incorporating a 
multi-dimensional approach with biological and physical factors balanced by health perception 
and functioning. In the model adapted from Wilson and Cleary (1995), the concept incorporates 
biological, social, psychological and cultural factors. Its framework links health status or 
clinical variables (e.g type/extent of defect), functional status (e.g speech), oral-facial 
appearance, psychological status, OHRQoL, and overall QoL. The model recognises the effects 
of environmental or contextual factors (e.g sociocultural factors, education, family structure) 
and access to care on oral health perceptions and related QoL.  
OHRQoL is a function of various symptoms and experiences and represents the person’s 
subjective perspective (Sischo & Broder, 2011). It has been said that, because the experiences 
of disease or dysfunction are independent of how individuals perceive their quality of life, it 
can be viewed as a dynamic construct: these vary with time and experience and are modified 
by such psychological phenomena as adaptation, coping, expectancy, optimism, self-control 
and self-concept (Allison, Locker, & Feine, 1997). 
There are the four domains of health symptoms embodied in the 1948 WHO definition of 
quality of life. These domains are physical symptoms, functional symptoms, psychological 




In measuring oral health, Locker’s conceptual model exists as a single linear entity, reflecting 
that the health problems may affect an individual’s quality of life. However, this concept has 
been challenged by authors who point to the apparent ‘paradox’ that some people with severe 
disabilities report that their quality of life is good. Locker’s conceptual model for measuring 
oral health is shown in Figure 2.1. 





          
 
Children’s Oral Health-Related Quality of Life (COHRQoL) 
The Surgeon General’s report and conference, The Face of the Child, highlighted the 
importance of children’s oral health to their overall health and well-being and the profound 
impact that poor oral health can have on children’s QoL (Sischo & Broder, 2011). Oral disease 
and disorder during childhood produces negative impacts on the life of preschool children and 
their families (Abanto et al., 2011; Filstrup et al., 2003). The social and psychological effects 
of malocclusion and dental pain are longstanding areas of research and highly prevalent among 
children (McLain & Proffitt, 1985; Tickle, Kay, & Bearn, 1999). In addition, defects of the 
enamel have been shown to negatively influence self-rating of oral health. However, there is a 
wide range of measures available to comprehensively assess the physical, social and 
psychological effects of oral health on children’s oral health-related quality of life (COHQoL) 
but no one measure has been deemed superior (Abanto et al., 2011; McGrath, Broder, & 
Wilson‐Genderson, 2004). 
Oral disease and disorders produce many symptoms among children that give rise to physical, 
social and psychological effects that influence their day-to-day living or life quality. The effect 














profound effect on health, behaviour and school achievement in later childhood and adult life 
(Eiser, Mohay, & Morse, 2000). Assessing the impact of oral health on the life quality of 
children provides greater understanding of the consequences and salience of oral health states 
in children’s lives and the lives of their families (Alsumait et al., 2015; Thomson & Malden, 
2011). This assessment requires appropriate underlying theoretical and conceptual frameworks 
to guide the process. There are two broad approaches known as the hermeneutic and 
functionalist approaches. The former relies on qualitative assessments and interpretation, and 
the latter uses batteries of questions or scales (McGrath & Bedi, 2002). The functionalist 
approach is the more dominant approach in health-related quality of life research; it requires 
rigorous selection of items (questions) and psychometric (validity and reliability) testing of the 
measures in different settings. There are a number of challenges posed in the assessment of 
Child OHRQoL. The challenges include children’s changes in their psychosocial awareness 
and dental and facial features. In addition, children’s cognitive development varies such that 
the wording of items, specific dimensions and their relevance and meaning to children of 
similar ages can differ and the changes in a child over time can make repeated measurements 
difficult to compare (Eiser et al., 2000). 
A US study showed that ECC was the only oral condition that had a negative impact on the 
symptoms, function and psychological domains of child OHRQoL (Abanto et al., 2011). The 
symptoms frequently related to ECC include pain, irritation, difficulties in eating some foods, 
trouble sleeping and difficulty in drinking hot or cold beverages. These symptoms have been 
utilised in the early childhood oral health impact scale (ECOHIS-Child) section and have 
proven to have negative impacts on children (Abanto et al., 2011; Pahel, Rozier, & Slade, 
2007).  
Assessing child oral health-related quality of life (COHRQoL) 
There are two broad approaches used for assessment; these are a hermeneutic and a 
functionalist approach. The hermeneutic approach relies on qualitative assessment and 
interpretation. The approach is to measure the meaning and significant of health and illness to 
the individual’s QoL. On the other hand, the functionalist approach (which is more dominant 
in HRQoL research) use arrays of questions or scales. This approach requires rigorous selection 
of items and psychometric testing in different settings (McGrath & Bedi, 2002).  
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Many studies have demonstrated the consequences of oral disease and conditions that give rise 
to physical, social and psychological effects that influence the child’s day-to-day living or life 
quality (Abanto et al., 2011; Alkarimi et al., 2012). There is evidence of ECC’s effects on the 
child’s QoL. ECC consequences include increased hospitalizations and emergency room visits, 
treatment cost and time, and more days with restricted activity (Goursand et al., 2009). The 
consequences of hospitalization are increased and delayed or insufficient physical development 
(especially in the child’s height and/or weight, loss of school days increased and a diminished 
ability to learn (Sheiham, 2006).  
Child OHRQoL instruments and measurements 
The development of measures for children emerged from the development of measures for 
adults. Development of those was initiated by Cohen and Jago in their call for the use of socio-
dental indicators (Cohen & Jago, 1976). Since that initial work, there was a remarkable amount 
of research undertaken related to socio-dental impacts (Cushing, Sheiham, & Maizels, 1986; 
Strauss, 1996). Following that, significant effort was invested in instrument design and 
development, and this is reflected in the many instruments developed. These include the 
GOHAI, OIDP, OHIP, and DIDL (Adulyanon, Sheiham, & Slade, 1997; Atchison & Dolan, 
1990; Slade & Spencer, 1994). These measures were developed to investigate the impact of 
poor oral health on a person’s ability to perform daily activities. Furthermore, the interest in 
quality of life in dentistry has led to great attempts to measure OHRQoL, and these are reflected 
in many OHRQoL measures having been developed. These measures are multidimensional 
instruments which comprehensively evaluate the effects of oral health conditions on physical, 
social and psychological aspects (Grath, Bedi, & Gilthorpe, 2000; Slade & Spencer, 1994). 
Ideal instruments should be able to encompass social and psychological aspects through self-
perception of the impact of oral health on quality of life with consistent validity (Jokovic, 
Locker, & Guyatt, 2005). Most of the measures developed were dedicated for adult’s use. 
However, since two decades, there was a growing interest in exploring impacts on children, 
and this encouraged development of many child’s measures (Broder, McGrath, & Cisneros, 
2007; Jokovic et al., 2005; G. Tsakos, Y.I. Blair, et al., 2012). Time-line of development of 





Figure 2.4 Time-line for development of OHRQoL measures [Data from Thomson, (2015)] 
 
This time-line shows a sequences of measures being developed from the early stages of adult 
measures to the more recent development of child measures. 
 
Child OHRQoL instruments 
The development of children measures is due to the growing interest in assessing children’s 
OHRQoL. Developmental psychology has shown that children have limited capability to 
understand and apply the complex conceptual and methodological issues involved in the use 
of self-report health status indicators. Most of the measures which have been developed to 
assess young children use adult informants. The child oral health-related quality of life 
(COHRQoL) measures which consist of parental-caregivers perceptions questionnaire (P-
CPQ) and the family impact scale (FIS) for children aged 6-14 years were developed by 
Canadian researchers (Jokovic et al., 2003). In 2007, the early childhood oral impact scale 
(ECOHIS) was developed for preschool age children (3 to 5 years old) and their families. 
Following that, the short-form versions of the P-CPQ and FIS were developed to minimise 
respondent burden (Thomson, Foster Page, Gaynor, & Malden, 2013). Time line of 




Figure 2.5 Time line for development of child OHRQoL measures using adult informants  
                 [Data from Thomson, (2015)] 
 
The studies shown below the line are those which have used a before-and-after design with 
dental treatment for ECC under general anaesthetic. 
Because the original OHIP questionnaire was developed for adult populations, Broder et al. 
(2011) developed an adapted version of the OHIP for children (the Child Oral Health Impact 
Profile or COHIP). This questionnaire is intended for both parents and children and has 
questions that evaluate both the positive and negative aspects of OHRQoL. This was 
considered a breakthrough in assessing children’s quality of life (Sischo & Broder, 2011). 
Although how such scales work in practice has yet to be convincingly demonstrated. To date, 






















Jokovic et al. (2002) 
Family impact scale (impact of child 
oral and oro-facial conditions) 
 
FIS 14 Locker et al. (2002) 
Parent perceptions questionnaire 
 
P-CPQ 31 Jokovic et al. (2003) 
Child oral impact on daily performance 
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Surgical orthodontic outcome 
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Pahel et al. (2007) 
Scale of oral health outcomes 
 
SOHO-5 7 Tsakos et al. (2012) 
 
The COHIP, CHILD-OIDP, COHQOL, CPQ11-14, ECOHIS-Child and SOHO-5 were 
developed specifically for children because the perceptions of adults and children about the 
impact of oral health on quality of life are different. Children and adolescents have a peculiar 
view of themselves and the world which is unique to their phase of physical and emotional 
development (McDowell & Newell, 1996). These instruments measure the physical, social and 
psychological aspects of the child’s OHRQoL.  
Child OHRQoL measurement 
One key challenge in investigating the psychosocial impact of oral conditions on young 
children (especially children aged 2-5 years old) is measuring it. Children’s self-concept and 
health cognition is age-dependent, as a result of their continuous cognitive, emotional, social 
and language development (Barbosa & Gaviao, 2008). Very young children are unable to report 
appropriately, because of limitations in their linguistic and cognitive skills required to 
understand and respond appropriately to questionnaires (Eiser et al., 2000).  The young child 
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may be unable to fill out the OHRQoL instrument and provide complete information due to 
their cognitive capacities and communication skills; children do not have the same internalized 
standard as adults for judging their current level of OHRQoL (Theunissen et al., 1998).   
Research involving young children (especially the very young child) will have no alternative 
but to rely on proxy informants. Findings from studies that have used proxy informants are 
conflicting (Jokovic, Locker, & Guyatt, 2004). The proxy informants could provide important 
complementary information about the child (Christine & Raschel, 2001), but, it has been 
reported that the knowledge of parents about their child’s quality of life (especially the social 
and psychologic aspects is inaccurate and limited (Upton, Lawford, & Eiser, 2008).  It has been 
asserted that parents’ reports cannot be substituted for child reports because the child scores 
appear to be less extreme than the parent scores (Divaris, Vann, Baker, & Lee, 2012; 
Theunissen et al., 1998). However, this does not lessen the value of parental reports. Although 
they may be incomplete due to a lack of knowledge about certain aspects (concerning their 
children’s disease-related experiences), they still provide useful information. This means that 
parental and child reports should be seen as complementary, and that useful information may 
be lost if parental reports are not obtained in addition to those provided by their children 
(Jokovic et al., 2004). Even when the child’s answers are available, the mother has an important 
influence on child health decisions (Barbosa & Gaviao, 2008). There is a limited number of 
instruments developed for measuring child OHRQoL using proxy informants. These 











Table 2.6 Overview of instruments measuring child OHRQoL using proxy informants  
 
Measurement and evaluation of the impact of oral health in children remains a challenge for 
clinicians and researchers. This is due to the lower capacity of children to explain appropriately 
their feelings and experiences, especially for younger children. Their perceptions are 
influenced by their immediate family, friends, school and neighbourhoods. It has been reported 
that parents have greater ability to rate some aspects of their child’s QoL than others (Eiser et 
al., 2000). Parents also have an important influence on decisions about their child health. 
Therefore, it is recommended to obtain reports from their parents or guardians (Piovesan, 
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Early Childhood Caries (ECC) and children’s OHRQoL 
Definition and characteristics 
Dental caries in primary teeth of young children is a common childhood disease in many 
countries (Sheiham, 2006; Tinanoff & Reisine, 2009). In pre-school children, over 90% of the 
dental caries is untreated and toothache is common in many developed and developing 
countries. Untreated caries with associated discomfort or toothache contributes to deficits in 
weight gain, growth and quality of life as well as the cognitive development of young children 
(Acs, Pretzer, Foley, & Ng, 2001; Anderson, Drummond, & Thomson, 2004; Sheiham, 2006) 
Unfortunately, little emphasis has been placed on exploring the impact of ECC on the QoL of 
very young children. This was due to a few factors, including a lack of agreement on case 
definition (ECC), complexity in accessing this age group, and difficulty in examining these 
young children as well as difficulties in measuring their QoL (Tinanoff & Reisine, 2009). 
Early childhood caries is the term used to describe caries experience in children during early 
childhood. The terms used to describe this condition have been evolved over two decades. In 
1999, a detailed definition was recommended by participants in a workshop on diagnosing and 
reporting ECC for research purposes as the presence of one or more decayed (non-cavitated or 
cavitated lesions), missing (due to caries), or filled tooth surfaces in any primary teeth in pre-
school aged children between birth and 71 months of age. The workshop outcome also 
indicated that the term “Severe ECC” referred to children with ‘atypical’, ‘progressive’, ‘acute’ 
or ‘rampant’ patterns of dental caries (Tinanoff & O'Sullivan, 1997). Delegates at a conference 
on ECC in Calgary (representing diverse areas on interest from medicine, nursing, social work, 
immigrants and refugee aid) collectively stated that the ECC term was a misnomer that 
perpetuates the concept of the mouth being separated from the body and that it delayed 
recognition and access to treatment. Those non-dental professionals who work on the front 
lines with young families recognized that people need a term that reflects the seriousness of 
the disease and its consequences. They highlighted the importance of putting the disease back 
into the term of ECC. They recommended calling ‘early childhood caries’ as ‘early childhood 
dental disease’.     
ECC begins with white-spot lesions in the upper primary incisors along the margin of the 
gingiva, then it usually continues and progresses, leading to complete destruction of the crown 
if left untreated. The pattern of caries experienced by children in the age range of 12-30 months 
is different from that in older children (Kawashita, Kitamura, & Saito, 2011). The pattern in 
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children at this age shows as multiple teeth affected. Caries affects the maxillary primary 
incisors and first primary molars in a way that reflects the pattern of eruption. The longer the 
tooth has been present and exposed to the caries challenge, the more it is affected. The upper 
incisors are most vulnerable, while the mandibular incisors are protected by the tongue and by 
saliva from the submandibular and sublingual glands. This pattern has been labelled as ‘bottle 
caries’, ‘nursing caries’, ‘baby bottle tooth decay’, or ‘night bottle mouth’. These terms suggest 
that the prime cause is inappropriate bottle feeding. Current evidence suggested that the use of 
sugar-containing liquid in a bottle at night may be an important etiological factor. Therefore, 
the term ECC has been recommended to be used when describing any form of caries in infants 
and preschool children (Tinanoff & Reisine, 2009).  
Prevalence and distribution of ECC 
Globally, ECC prevalence varies from population to population (Kawashita et al., 2011). In 
developed countries, the prevalence of ECC is reported to be between 1 and 12% among 
preschool children. However, in developing countries and within disadvantaged populations in 
developed countries, that prevalence of ECC has been reported to be as high as 70% (Wong, 
McGrath, King, & Lo, 2011). Despite this high prevalence of ECC among preschool 
populations, it receives little attention and thus for the most part remains untreated (Jin et al., 
2003). In the United States, the prevalence of dental caries among 2-5-year-old children was 
27.9% in the National Health and Nutrition Examination Survey (NHANES) between 1999 
and 2004 (Tinanoff & Reisine, 2009). In Japan, a National Survey in 2007 showed that the 
prevalence of ECC among 3-year-old children was 25.9% (RR). In India, the prevalence of 
ECC among children under 5 years old was higher at 44.3% (Saravanan et al, 2010). In New 
Zealand, ECC prevalence was 41.2% in 2012. For the Southern region, it was lower at 37% 
(Community Oral Health Service, Ministry of Health, NZ 2012). In developing countries, the 
prevalence of ECC differs according to the group examined, and a prevalence of up to 85% has 
been reported for disadvantaged groups. In Malaysia, while three-quarters of all children under 
6 had ECC, rates were considerably higher in rural areas (such as Kelantan at 96%) and lower 
in urban centres such as Kuala Lumpur (where it was 59%) (Mohd Dom, Said, & Abidin, 
2009). 
A comprehensive review of ECC by Kawashita et al (2011) concluded that, regardless of race, 
ethnicity, or culture, disadvantaged children were most vulnerable to ECC. There was a strong 
association between ECC prevalence and socioeconomic and ethnic factors, whereby children 
of low SES or from minority groups had higher disease rates (Kawashita et al., 2011).   
19 
 
The psychosocial impact of ECC on children OHRQoL  
Evidence of the impact of ECC on the quality of life using standardized measures has been 
reported in recent decades (Schroth, Harrison, & Moffatt, 2009). ECC was one of the oral 
condition that had a negative impact on the child symptoms, function and psychological 
domains of OHRQoL has been shown in a study carried out in US (Abanto et al., 2011). QoL-
related factors frequently associated with poor oral health are toothaches, having trouble eating 
certain foods and missing school (Feitosa, Colares, & Pinkham, 2005). In addition, oral health 
problems can affect an individual’s quality of life by impairing physical and social functioning, 
as well as their self-esteem (Chen & Hunter, 1996).  
There has been growing interest in exploring the psychosocial impact of oral health conditions 
on the everyday life of young children (Alsumait et al., 2015; Chen & Hunter, 1996; Filstrup 
et al., 2003; Sheiham, 2006). Chen & Hunter (1996) stated that oral health can adversely affect 
an individual’s quality of life by impairing social functioning and self-esteem. Children with 
ECC have been shown to have significantly worse oral health-related QoL than caries-free 
children (Cunnion et al., 2010; Filstrup et al., 2003).  
 
The psychosocial impact of ECC on parents’ QoL 
Understanding the impacts of ECC on the quality of life of the family is relatively new. Many 
studies have explored the impact of ECC on the affected children. An early study explored the 
impacts of ECC on quality of life of the affected children’s families, especially the parents (Acs 
et al., 2001). There is a growing interest to understand the association between parents or 
families’ psychosocial characteristics and child’s ECC status. Both components proved to 
affect each other (Quinonez et al., 2001; Tang, Quinonez, Hallett, Lee, & Kenneth Whitt, 
2005). Oral diseases and disorders in young children have been shown to result in a negative 
impact on the affected children’s parents (Abanto et al., 2011; Thomson & Malden, 2011).  
The impacts experienced by parents and families members include various dimensions of 
OHRQoL. In one of the early related studies carried out, there were four domains common to 
families identified: economic burden, social impact, familial impact and distress (Stein & 
Riessman, 1980).  A few years later, with the exclusion of the economic burden domain, 
Jokovic et al. (2003) identified three domains that most frequently bothered the family; these 
included parental/family activity, parental emotions and family conflicts (Jokovic et al., 2003). 
In 2013, Thomson et al (2013) developed a short-form version of the scale. These domains has 
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been included in the scale (Family Impact Scale) used to measure the families’ quality of life 
(Thomson et al., 2013). 
A clear and undeniable relationship exists between family and illness; both affect and are 
affected by the family context (Shapiro, 1983). Most studies have focused primarily on general 
health (non-dental). Their focus was on the impacts of severe child illness of their parents’ 
stress levels. To date, there have been limited studies reporting the impacts of children’s oral 
disease and disorders on their parents and families (Filstrup et al., 2003; Thomson & Malden, 
2011). Thomson et al (2011) carried out a study on the impact of severe ECC and its treatment 
on three psychosocial aspects of the families, including parental/family activity, parental 
emotions and the family conflicts. However, the main focus of the study was to closely examine 
the properties of the instrument used to assess these aspects. There is a paucity of information 
on the impact of ECC on parents’ QoL pertaining to their day-to-day living experiences.  
The effect of dental treatment on children’s OHRQoL 
Many studies have been carried out on effect of dental treatment on children’s OHRQoL. Most 
of these studies investigated the effect of the general anaesthesia (GA) mode of treatment (Acs 
et al., 2001; Alkarimi et al., 2012; Anderson et al., 2004; Malden, Thomson, Jokovic, & Locker, 
2008). These studies reported improvements in the children’s oral functions, psychological and 
social aspects. Acs et al. (2001) reported improvement of the functional aspects and highlighted 
a hierarchy of improvement, showing that the greatest improvement was in pain experience, 
followed by improved ability to eat and sleep. Anderson et al (2004) reported similar 
improvement following comprehensive dental treatment carried out under general anaesthesia. 
Improvement on psychological and social aspects has also been reported (Sheiham, 2006). The 
comprehensive dental treatment has resulted improvement in quality of life of the children. 
They had smiled more often and had improved their school performance and social interaction. 
A point to note is that, until 2008, there had been no use of psychometrically validated 
OHRQoL scales, and that almost all work since then has used such scales. The provision of 
dental treatment under GA for young children with severe dental caries experience is associated 
with substantial and highly significant improvements in both their OHRQoL and in the impact 
on their families (Jankauskiene & Narbutaite, 2010; Malden et al., 2008; Thomson & Malden, 
2011). 
Many of these studies assessed the outcomes and parental satisfaction following dental 
treatment of their child under general anaesthesia (Anderson et al., 2004; Jankauskiene & 
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Narbutaite, 2010; Malden et al., 2008). The studies found that parents perceived an 
improvement in their child’s QoL following dental treatment under general anaesthesia. These 
improvements pertained to the child having less pain and improved ability to eat and sleep. 
Furthermore, Thomas and Primosch showed that, while the rehabilitation of ECC led only to a 
slight non-significant increase in the children’s weight, it led to a significant improvement in 
aspects of the children’s QoL (Thomas & Primosch, 2001).  
Although there have been studies exploring the association between the parents’ stress level 
and child ECC (Jabbarifar, Ahmady, Sahafian, Samei, & Soheillipour, 2009; LaValle, Glaros, 
Bohaty, & McCunniff, 2000), there have been only a limited number of studies on the 
children’s families, and especially the parents. There is relative paucity of information on the 
impacts of ECC on the QoL of the affected children’s families. Few instruments have been 
developed measuring the impact of the child’s oral condition on their families’ QoL. Recently, 
two instruments have been developed to measure the families’ QoL; the ECOHIS-Family and 
the short-form FIS-8 (component of COHRQoL). The instruments have proven comparable in 
assessing the OHRQoL of the child’s family (Thomson, Foster Page, Malden, Gaynor, & 
Nordin, 2014). However, the item content of the ECOHIS-Family is not as comprehensive as 
that of the FIS-8. The ECOHIS-Family used the two parental emotions items but under-
sampled the parental/family activity and family conflict domains. The omission of these items 
was problematic because those items have been shown to have high impact (Thomson et al., 
2014). Attention to the technical aspects of such questionnaires is important. 
Technical issues related to self-report instruments  
Over the past few decades, considerable work has been done in developing research 
instruments to measure OHRQoL. Many of these instruments have been constructed as self-
reported instruments. The Scientific Advisory Committee (SAC) offered the SCA’s 
conceptualization of eight key attributes of health status and QoL instruments (Lohr, 2002). 
The eight attributes include having a conceptual and measurement model, reliability, validity, 
responsiveness, interpretability, respondent and administrative burden, alternative forms, and 
cultural and language adaptations. Definitions of attributes and criteria for judging instruments 
outlined were recommended in: improving instruments to make them more culturally 
appropriate and comparable across diverse populations; dealing with the differences and 
understanding of instrument developed with different conceptual frameworks; and enhancing 
the ways that data obtained with such instruments can be interpreted in ordinary terms.  
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Interpreting OHRQoL outcomes   
Most studies that have evaluated changes in the oral health status of individuals and populations 
have been based on clinical indicators of disease; there are relatively few evaluation studies on 
health and welfare from the participants’ perception (McGrath et al., 2004). Assessing the 
subjective dimensions of oral health has become the main focus of enquiry in dental health 
service research, and there many studies documenting the self-perceived oral health of patients 
and populations (Tsakos, Allen, Steele, & Locker, 2012).  Several methods have been 
developed to minimize the complexity and social and cultural related aspects of quality of life, 
as well as providing indices capable of capturing data beyond the biological and pathological 
disease process.  
In general, health-related quality of life can be determined by two approaches. The first 
includes an interpretative and qualitative explanatory method; the second, which is the most 
common approach, is usually based on questionnaires that emphasise the participant’s 
perception of their physical and psychological health and functional capacity (McGrath et al., 
2004). There is an initial distinction that needs to be made between responsiveness and 
interpretability in quality of life assessment. Responsiveness is important and represents a 
measure’s ability to detect change. Interpretability has been defined as ‘the degree to which 
one can assign qualitative meaning-that is, clinical or commonly understood connotations- to 
quantitative scores (Lohr et al., 1996). It also indicates whether these changes are clinically 
significant or meaningful to a person experiencing the change. Tsakos et al. (2012) highlighted 
that the key concept in determining interpretability is the minimally important difference 
(MID).  
 
Minimally Important Difference (MID) 
The MID has been defined as the smallest difference in score in the domain of interest which 
the patient perceives as beneficial and which would mandate, in the absence of troublesome 
side-effects and excessive cost, a change in the patient’s management (Jaeschke, Singer, & 
Guyatt, 1989). The MID, also termed the minimally important clinical difference or meaningful 
difference (MCID), provides a good indication of whether the observed change (or difference 
in a cross-sectional study) is meaningful. It is crucial to determine the MID for an OHRQoL 
measure in order to interpret whether the observed change is meaningful and worthwhile for 
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the patient (Guyatt et al., 2002). The MCID is a threshold value for the change, and any amount 
of change greater than the MCID threshold is considered to be meaningful or important (Copay, 
Subach, Glassman, Polly, & Schuler, 2007). However, the use of clinical anchors requires 
consensus among clinicians on what the smallest clinically beneficial effect might be for the 
disease is in question (Guyatt et al., 2002).  
Two general approaches have been described to determine the MID, and these are the anchor-
based and distribution-based methods (Copay et al., 2007).  The anchor-based or externally 
referenced method compares the change in OHRQoL scores to another subjective or objective 
measure of change, considered as an anchor or external criterion. The distribution-based (or 
internally referenced) method compares the change in OHRQoL scores to some measure of 
variability. A number of anchor-based and distribution-based methods have been used to 
determine the MID.  However, there is no consensus as to the best method for determining it 
(Revicki, Hays, Cella, & Sloan, 2008; Tsakos et al., 2010).  
In the anchor-based method, the external reference that is commonly used is subjective 
assessment by the participants. The choice of subjective assessment as an external criterion is 
not ideal but is due to the lack of a satisfying objective assessment (Copay et al., 2007). There 
is a need to determine the association between the external criterion and the participant-
reported outcomes (PRO) measurement in order to make meaningful inferences about the 
scores. Known clinical groups, population norms or subjective global transition scales can also 
act as the reference (anchor) point. The MID reflects the mean PRO change score for 
participants reporting transition ratings indicating ‘minimal important change’. However, there 
has been considerable controversy because their psychometric properties have been 
questioned, although there is evidence of construct validity (Juniper, Guyatt, Willan, & 
Griffith, 1994). The anchor-based method is helpful for use in longitudinal studies because it 
facilitates clinical interpretability while retaining the richness of the PBO measure as an 
outcome (Georgios Tsakos et al., 2012). 
Copay et al (2007) identified four variations among the anchor-based approaches. The first 
approach (called ‘within-patients’ score change) defines the MCID as the change in PRO scores 
of a group of patients selected according to their answers to a global assessment scale. In this 
approach, the MCID is the mean change in scores that showed ‘much improved patients’. The 
second approach is the ‘between-patients’ score change, where the approach is to compare the 
PRO scores with different responses to a global assessment scale. A cross-sectional study 
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defines MCID as the score difference between two adjacent levels on a global rating such as 
‘not at all impaired’ patients to ‘very mildly impaired’ patients. The third approach is called 
the ‘sensitivity-and specificity-based approach’, and it selects the MCID as a score that allows 
for the best discrimination between groups of patients. Sensitivity is the proportion of patients 
who report an improvement on the external criterion and whose PRO scores are above the 
threshold MCID value. In the other hand, specificity is the proportions of patients who do not 
report an improvement and whose PRO scores are below the threshold. The fourth approach, 
which is not widely used, is called the ‘social comparison approach’, in which patients compare 
themselves with other patients. Patients are paired with other patients to discuss their health 
situation. After discussion, they rate themselves compared to the other patient with whom they 
spoke.   
Distribution-based methods compare changes in PRO scores to measure variability. The more 
commonly used are (i) effect size (ES), (ii) standardized response mean (SRM), and (iii) 
standard error of measurement (SEM) (Georgios Tsakos et al., 2012). The ES and SRM 
benchmarks are useful but do not provide an actual value for the MID. Since both depend on 
the distribution and variability of PRO scores, these measures assume a normal distribution of 
change scores. The SRM does not provide concrete evidence, because differences larger than 
the measurement error should not considered as important and meaningful. Wyrwich et al. 
(1999) have provided empirical evidence that the SEM is almost equal to the MID; however 
this is yet to be proven (Tsakos et al., 2010).  
Three main limitations of MCID determinations have been highlighted. The limitations remain 
in the methods of MCID definitions: each method produces a MCID value different from the 
other methods; MCID definitions do not take account of the cost treatment to the patients; and 
the change in PRO scores depends on the patient’s the initial baselines. Clearly, MCID would 
ideally provide a specific threshold to serve as a benchmark for improvement in individual 
patients. To establish MCID as a useful measure of treatment outcomes, Copay et al (2007) 
outlined two major steps to have to be taken. First, researchers have to agree on appropriate 
method to determine MCID. Second, efforts have to be made to translate PRO and MCID 
scores into concrete changes for the patients. The most useful concept of MCID is that it should 
carry the certainty that treatment is effective and should alert the physician and the patient to 
its impact on the patient’s life.  
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Few studies have determined the MID for OHRQoL measures in general (Locker, Jokovic, & 
Clarke, 2004). However, only one study has used specific (periodontal) OHRQoL measure 
(Tsakos et al., 2010). There is a paucity of information on recommended value for MID in 
disease specific OHRQoL measure. This condition showed the essential and importance of 
cross-cultural translation and adaptation of an instrument before been used in a study.  
Cross-cultural translation and adaptation 
Most self-reported instruments have been developed in the English language and were intended 
to use in English-speaking countries (Guillemin, Bombardier, & Beaton, 1993).  Even there, 
the researchers in these countries should also need to consider immigrant populations, since 
their exclusion could lead to a systematic bias in studies’ outcomes (Beaton, Bombardier, 
Guillemin, & Ferraz, 2000). Clinicians and researchers without a suitable health-related quality 
of life (HRQOL) measure in their own language have two choices: (1) to develop a new 
measure, or (2) to modify a measure previously validated in another language, known as a 
cross-cultural adaptation process. The first option, the generation of a new HRQOL measure, 
is a time-consuming process in which the bulk of the effort is devoted to the conceptualization 
of the measure and the selection and reduction of its items. In the second option, if the 
transposition of a measure from its original cultural context is done by simple translation it is 
unlikely to be successful because of language and cultural (Berkanovic,1980). The aim of the 
process of cross-cultural is to produce equivalency between source and target based on content. 
This process is important because health outcome measures can be influenced by cultural and 
conceptual differences. Ensuring that the application of an instrument for measuring health in 
different social environments requires a preliminary process of cross-cultural validation (G. 
Tsakos, P.F. Allen, et al., 2012). This process is important in ensuring that the scale’s response 
options given in a questionnaire are valid and relevant to the samples. 
Scales’ response options 
Response process 
Answering a questionnaire involves a series of processes which based on judgements on several 
cognitive decision by the respondent. Over the last three decades, an increased number of 
cognitive methodology and theoretical models have been developed to explore the underlying 
processes involved when a respondent answers a survey question. These models and theories 
developed on various basis of questionnaire formats included behaviour and attitudes (Shulruf, 
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Hattie, & Dixon, 2008). This section will discuss the early and current theories of response 
processes, their characteristics and their application by the respondent.  
 
Development of theories on the response process 
Many theories have been developed in relation to the processes involved when a respondent 
answers a questionnaire. The first model of the survey response process was developed by 
psychometricians (Guttman, Guilford, Likert and their colleagues), who produced the first 
systematic attitude measurement techniques that quantified a person’s conviction in an opinion. 
These psychometric theories had been used to describe the underlying psychological processes 
that made attitude measurement possible. However, Tourangeau et al. (2000) commented on 
the absence of a detailed description of the judgement process of these theories and identified 
it as a reason for these theories’ unpopularity (Tourangeau, Rips, & Rasinski, 2000).  
A model of survey response process that reflected a new cognitive outlook within psychology 
was proposed by Cannel, Miller and Oksenberg (1981). This model viewed five sets of 
processes, including comprehension of the question, cognitive processing, evaluation of the 
accuracy of the response, evaluation of the response based on goals other than accuracy, and 
an accurate responding. The attractive feature of this model is its explanation that respondents 
might take different routes to arrive at an answer. The drawback of this model is that the model 
never assumed a central place in details but, by contrast, distinguished several stages after the 
respondent derives a preliminary answer. This model has again been challenged by the 
development of a new model which suggests that the process of answering a question involves 
four stages: interpretation and determining the relevant attitude; retrieval of the relevant beliefs 
and feelings; applying the beliefs and the feelings to the appropriate judgement; and using that 
judgement to select the response (Tourangeau et al., 2000).  
The ImpExp model 
Shulruf et al. (2008) described the ImpExp model as a comprehensive model explaining the 
response process involved in answering a Likert type question. They claimed that the model 
was based on two major stages involved when responding to questionnaires: the “impression 
stage” and the “expression stage”. The “impression stage” relates to information retrieval from 
all kind of resources to form an impression and the “expression stage” relate to the information 
that the respondents express; it include the two stages of: (a) the decision making and (b) the 
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answer editing that turn up later as actual answers. A thorough picture of the cognitive 
processes involved in the response process was portrayed in detail including factors and 
conditions affecting the process. This is the most recent model developed to describe response 
process in responding to Likert-type items. 
 
Respondents and response options 
Answering a questionnaire is not a simple task. There are several stages of cognitive process 
involved which require a substantial mental effort. The task requires respondents to interpret 
the meaning of each question, search their memories extensively for the relevant information, 
integrate that information carefully, summarise the judgement, and then report it as clearly and 
precisely as possible. A respondent may adopt one of the range of response strategies between 
optimising and satisficing to cope and react to this task (Krosnick, 1991).  
Answering questions about the frequency of events always requires respondent to tote up, 
average, combine, or summarize in some way. There were a few sources of errors that may 
affect this process, such as being prey to forgetting, dating errors and flawed estimation 
strategies used (Tourangaeu et al, 2000). Theories on answering questions about frequency 
have identified many strategies that could be adopted by a respondent either entirely or as a 
mix of strategies. Strategies used in answering frequency questions were based on the type of 
information gathered to reach for the answer. There are four types of information used to 
estimate the frequency of events: information about specific events; exact tally; generic 
information; and general impression. The type of information used will be referred to in 
choosing the strategy in the process of selecting the answer for the frequency question. Various 











Figure 2.10 Types of information and strategies used for answering frequency question in 
surveys 
 





Information about specific 
events 
 
Recall-and-count (Episodic enumeration) 
-Recall each event and count the event to get the total 
number 
 
Recall-and-count by domain (Additive decomposition) 
Recall and count events separately by domain 
 
Recall-and-extrapolate (Rate estimation) 
Recall a few events to estimate a rate and then project that 
rate over the reference period 
 
Exact tally Tally: Recall current tally of events 
 
Generic Information Retrieve rate 
Retrieve existing information about rate 
Recommended rate  
Retrieve information about the recommended rate and then 
adjust upward or downward 
 
General Impression Guess (rough approximation; direct estimate) 
Context-influenced estimate 
Use the value given by the middle response category as an 




Early work done in the 1960s, presupposed that respondents recall each of the episodes relevant 
to the frequency question and then total them up to get the answer. This strategy has two 
variations: additive decomposition, and recall and extrapolate. Using the additive 
decomposition strategy, involves recalling and counting separately and then summing to obtain 
the overall total. By contrast, the recall and extrapolate strategy involves recalling several 
episodes and using them to estimate a rate of occurrence, and then this is applied to the entire 
reference period. It seems to be a simple strategy, recall and tote up, but in reality, it was 
difficult to recall specific individual episodes over a reference period. This was due to the 
tendency for memories of similar events to blend together into a generic representation that 
captures the overall pattern but not the distinguishing details of the events (Means & Loftus, 
1991, AF Smith 1991, ER Smith, 1999). In relation to that, most of the time, respondents may 
resort to recalling generic information instead. Several studies have suggested that the generic 
29 
 
information used on which frequency is estimated, was based on recommended rather than 
actual rates (Willis et al, 1999). 
   
Another type of information used in the estimation of frequency is a general impression. A 
series of studies done by Schwarz, Hippler and colleagues (Schwarz, Hippler, Deutsch, & 
Strack, 1985) suggested that this strategy may involve translating a general impression into a 
numerical answer using the information provided in the response categories. They also reported 
that the given range of frequencies in the response categories of the questionnaire will affect 
the answer chosen by the respondent. Respondents tend to use the middle response as an 
anchor, which they will adjust upward and downward in light of their impression. However, 
this effect will disappear if the events in the questions occur very regularly, presumably because 
the respondents have a more exact sense of their rate of occurrence (Menon et, al, 1995).  
 
Various other strategies could be employed by respondents to arrive at their answer to a 
frequency question. These strategies include ; recall-and-count, recall-and-count by domain, 
recall-and-extrapolate, recall current tally of events, retrieving existing information about rate, 
retrieve information about the recommended rate and adjusting it upward or downward, rough 
approximation, and using the value given of the middle response category as an anchor and 
adjusting it based on their impressions (Tourangeau Roger, 2000). These strategies will be used 
by respondents to retrieve all the pre-stored and existing information to formulate an answer to 
the question. 
 
The choice of a response strategy depends on various factors: the level of effort needed, 
motivation, the accessibility of episodic information, the availability of alternative processes 
and task conditions including question wording (Tourangeau et al., 2000). Krosnick (1991) 
described the optimising and satisficing response strategy used by respondents in the cognitive 
process of answering a question. Respondents adopting the optimising response strategy will 
perform all of the cognitive effort carefully and comprehensively. The desire to work hard to 
generate optimal answers to question after question will produce a high quality response. 
However, some respondents, who are less motivated to expend a substantial amount of mental 
effort to optimise, will adopt the satisficing strategy. They will be likely to compromise their 
standards and expend less energy and probably be less thorough in comprehension, retrieval, 
judgement and response selection. All of the stages of the cognitive process will be delivered 




Krosnick (1991) suggested that optimising and strong satisficing act as anchors at two ends of 
a continuum indicating the thoroughness and bias in retrieval and integration stages of 
cognitive process. The optimising end involves a complete and unbiased retrieval and 
integration whereas the strong satisficing end involves no retrieval and integration at all. In 
between were degrees of weak satisficing which increased in bias and incompleteness towards 
the strong satisficing end of the continuum. The presence of biases in the cognitive process of 
answering a question was also pointed out by Shulruf et al. (2008) in their ImpExp Model. 
They identified two types of response biases: Impression-Response Bias and the Expression-
Response bias. These biases affected respondents’ answers in the meaning and magnitude 
aspects.  
Many psychological and behavioural questionnaires biases may arise because of the various 
response effects (Locker, Jokovic, & Allison, 2007). The two most often described are the 
acquiescence response set, which sometimes been called “affirmation or agreement bias”, and 
social desirability bias. The acquiescence response set generates respondents’ general feelings 
instead of specific issues addressed by a question. The social desirability bias is the 
subconscious tendency of the respondent to give a socially acceptable response in which they 
tend to mislead in a ‘faking good’ response. Shulruf et al. (2008) suggested that social 
desirability is related to the decision making stage, in which it preceded the editing stage. 
Therefore, social desirability is most likely produce bias in the decision making stage. These 
biases affect the validity of a scale and resulted in the under-estimation or over-estimation of 
the relationships between the dependent and independent variables in a study (Bradburn, 1983).     
In order to reduce acquiescence bias, items used in a questionnaire assessing attitudes, 
behaviour or health state should be phrased both positively and negatively (Bowling, 2009). 
By providing various “direction” of the questions’ wording, respondents will consider each 
question more carefully rather than giving generalized responses. Furthermore, this could 
provide a better assessment on both the negative and positive dimensions of oral health. 
Consequently, it will also provide information on the health status of those free of disease and 
disability, along with providing more comprehensive assessment on the way in which oral 
disorders influence quality of life (Locker et al., 2007).  
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Questionnaires and the problem of meaning 
Evidence from psychology and sociology has shown that the processes involved in interpreting 
a question and formulating an answer are complex (Clarke & Schober, 1992). This is largely 
due to the nature of all interviews (structured or unstructured) as interactions, and the reliance 
of questionnaires on natural language. Although standardised questionnaires have been 
developed to avoid potential sources of bias that arise when questions are reworded, the 
standardisation of the survey text does not automatically lead to standardisation of meaning. In 
natural language, the meaning of words does not inhere in the words themselves but is a product 
of the situation and the relationship between those interacting, and it can be affected by a range 
of social and cultural factors (Mallinson, 2002).  
Questionnaire design involves developing wording that is clear and unambiguous and which 
permits respondents successfully to answer the question asked (Conrad et al. 1999, Dillman 
2000). However, a number of problems have been identified in relation to understanding and 
successfully completing questionnaires. These problems generally include respondents’ 
difficulty with interpretation and comprehension of questions, retrieval of answers (the mental 
processes that respondents use to arrive at the information needed) and judgement and social 
desirability in relation to how much information the respondent is comfortable in disclosing 
(Tourangeau 1984, Conrad & Blair 1996, Pasick et al. 2001). These problems may result in 
respondents not following an instruction, missing a skip pattern (asking respondents to move 
to another question if the current question does not apply to them), providing obvious incorrect 
answers and failing to answer questions. 
Conrad and Blair (1996) have developed a classification of possible response problems that 
may occur with questionnaire completion, and this has five categories: lexical problems, 
inclusion/exclusion problems, temporal problems, logical problems and computational 
problems. Lexical problems are associated with respondents’ understanding of the meaning 
and use of words and the context in which they are used in the questionnaire. Words that are 
familiar to one group may not be to another, or they may have a different meaning. For 
example, Conrad and Blair (1996) demonstrated the use of the term ‘spatial abilities’ in a 
questionnaire. A question may be posed to a patient: ‘Since your stroke, to what degree have 
your spatial abilities been affected?’ The term ‘spatial abilities’ may well be understood by 
health care professionals but may cause a patient difficulties in understanding its meaning. The 
context of the question may also create lexical problems. For example, when developing a 
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questionnaire to investigate self-reported mobility amongst patients, a respondent may be asked 
about the number of ‘rooms’ in their home. This may lead to a lexical misunderstanding of 
what constitutes a ‘room’. For example, does it include hallways, bathrooms or landings? Other 
words that may lead to lexical misunderstanding include ‘income’ (gross or net?), ‘regularly’ 
(Do you regularly check your blood sugars?) and ‘fast’ (speed or the withholding of food?). 
Lexical problems tend to occur because of the researcher overestimating the understanding and 
vocabulary of respondents, especially in questionnaires that involve nursing/medical 
terminology (Dillman, 2000). 
The second problem class identified is inclusion/exclusion problems that deal with 
determination of the scope of the question. This mainly relates to categories in a question 
(Conrad & Blair 1996). For example, if a respondent is asked a question about ‘nurses’, he/she 
may interpret this as public health nurses, hospital nurses or home helps whom they view as 
providing ‘nursing’ care, when the question intended ‘nurses’ to include Registered Nurses 
working in a hospital setting. This can lead to problems with respondents supplying multiple 
or incorrect responses when only one specific response is required. 
Temporal problems in questionnaires relate to time, both in relation to time periods and the 
time spent on activities. Examples of temporal problems include the phrase ‘in the last year’, 
which can have a number of meanings including the ‘last calendar year’ or ‘the last 12 months’, 
or when response options such as ‘all of the time’ and ‘some of the time’ are offered. This may 
leave respondents confused about selecting an appropriate option when, in fact, a precise option 
may be more suitable (Conrad & Blair 1996, Drennan 2001). 
Logical problems are associated with respondent difficulties in relation to words that connect 
concepts such as ‘and’ or ‘other than’, and the use of presuppositions in questions. Connecting 
words may lead to respondents attempting to answer more than one question at a time. 
Presuppositions relate to the relevance of the question to the respondent and whether or not 
they can answer the question. Nonresponse may occur because the respondent is simply unable 
to supply the information requested in the questionnaire (Conrad & Blair 1996, Dillman 2000). 
Finally, computational problems include those that do not fall into any other category. 
Examples include long-term memory recall, questions with complicated structure and those 
involving mental calculation. Dillman (2000) gives an example when asking, ‘How many 
books you have read for leisure in the past year?’ Respondents may be unable to identify a 
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precise number and this may result in high nonresponse to that item. Time-referent questions 
are an example of those that require mental calculation. Asking respondents to calculate how 
many times they received a visit from a health visitor or public health nurse over a 3-year period 
may be impossible, again resulting in nonresponse error. 
Mixed-methods studies 
Overview 
The mixed-methods approach has become the method of choice in social and health sciences 
research for many years. This design has been defined as a procedure for collecting, analysing 
and ‘mixing’ or integrating both quantitative and qualitative data at some stage of the research 
process within a single study for the purpose of gaining a better understanding of the research 
problem (Creswell, 2011). The rationale for the design is grounded in the fact that neither 
quantitative nor qualitative methods are sufficient by themselves to capture the patterns and 
details of a situation (Ivankova, Creswell, & Stick, 2006). The combined approach allow for a 
more robust analysis, taking advantage of the strengths of each method (Abbas Tashakkori & 
Teddlie, 1998).   
Designs for mixed-methods studies 
There are four major mixed-methods designs, including the convergent parallel (convergent 
design), explanatory sequential (explanatory design), exploratory sequential (exploratory 
design) and embedded design. In addition, the major designs include two designs that bring 
multiple design elements together: the transformative design and the multiphase design 
(Creswell, 2011). These designs are distinctive based on the four elements including 
interactions, priority, timing and mixing of the two approaches (quantitative and qualitative) in 
the data collection and analysis processes. A brief introduction to the six common mixed-
methods designs is presented in the following paragraphs. 
The convergent parallel design is when the implementation of the quantitative and qualitative 
strands occurs during the same phase of the process. In this design, the priority is equally for 
both the quantitative and qualitative strands. The design keeps the strands independent during 
analysis and mixes the results during their overall interpretation. The explanatory sequential 
design is contradictory to the convergent parallel design; the process occurs in two distinct 
interactive phases. This design starts with the data collection and analysis of quantitative data 
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(which has the priority in the design), which is then followed by the qualitative phase of the 
study. Researcher interpret the qualitative results to explain the initial quantitative findings. As 
with the explanatory sequential design, the exploratory sequential design uses sequential 
timing. However, the priority of the phases is different. This design begins with and prioritizes 
the data collection and analysis of qualitative data in the first phase. This is then followed by 
the second (quantitative) phase to test or generalize the initial qualitative findings. The 
embedded design occurs when the data collection and analysis both (quantitative and 
qualitative) are carried out within a traditional quantitative or qualitative design. In this design, 
the researcher may add a qualitative strand within a quantitative design or add a quantitative 
strand within a qualitative design. 
In the transformative design, the process is shaped within a transformative theoretical 
framework. All decisions (interaction, priority, timing and mixing) are made within the context 
of the transformative framework, whereas the multiphase design combines both sequential and 
concurrent strands over a period of time within a program of study addressing an overall 












Figure 2.11.1 Prototype of the mixed-method designs [Data from Creswell & Plano Clark (2011)] 




(b) The explanatory sequential design 
 
 
             
 
(c) The exploratory sequential design 
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Procedural issues in mixed-methods design studies 
The mixed-methods design is not easy to implement. There are certain procedural issues which 
need to be considered, and these include the priority or weight given to the quantitative and 
qualitative data collection and analysis in the study, the sequence of the data collection and 
analysis, and the stage/stages in the research process at which the quantitative and qualitative 
phases are connected and the findings are integrated (A. Tashakkori & Teddlie, 2003). The 
three issues in combining the quantitative and qualitative methods in a mixed-methods study 
include priority, implementation and integration. These issues will be described using the 
priority-sequence model that relies on the principle of complementarity. Priority refers to the 
weight or attention given to the two methods in the data collection and analysis of the study. 
The priority decision is the first research-design decision which determines which of the 
methods (qualitative or the quantitative) will be the principal method to use for the data 
collection. It is often impractical to give equal priority to both, since this will require a third 
effort to connect what was learned from each, along with the additional threat that the 
knowledge gained may be either incommensurate or downright contradictory. It has been 
suggested that a more practical strategy would be to designate one of the methods as the 
principal means of the data collection and the other a complementary method to assist the 
principal one (Morgan, 1998). The principal method should have the strengths that are most 
important to the goals of the study, and the complementary method offers a set of strengths that 
can add to the overall ability of the design in achieving the study’s goals.  
In the sequential explanatory design, priority is given to the quantitative method because the 
quantitative data collection comes first in the sequence and often represents the major aspect 
of the data collection process for the study. The qualitative approach follows in the second 
phase as a smaller component. However, it depends on the scope of the quantitative and 
qualitative research questions, and the particular design of each phase. The researcher may give 
priority to the qualitative data collection and analysis, or both (Morgan, 1998). The decision 
could be made either before the data collection commences or later during the data collection 
and analysis process.  
Implementation issues with mixed-methods studies include whether the quantitative and 
qualitative data collection and analysis come in sequence, one following the other, or 
concurrently. The sequence decision concerns the sequence or order in which the qualitative 
and quantitative data are used to maximise their contributions to the success of the overall 
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study. One way to decide is on the principle that the decision should be based on which method 
will be principal. In the sequential explanatory design, the data are collected over the period of 
time in two consecutive phases. The quantitative data are collected and analyzed first, and then 
this is followed by the qualitative data in the second phase of the study, and those are related 
to the outcomes from the first, quantitative phase. The decision to apply the sequence in this 
design depends on the study purpose and the research (Creswell, 2011).  
The priory and sequence decisions lead to four basic designs depending on whether: (1) the 
principal method is either qualitative or quantitative; and (2) the complementary method occurs 
as a preliminary or follow-up stage to the principal method. Figure 2.11.2 summarises these 
four possibilities and provides generic examples of their use in health research. 
Figure 2.11.2 Complimentary combinations of qualitative and quantitative research: the 




The term “Integration” refers to the stage/stages where the mixing or integration of the 
quantitative and qualitative methods occurs in the research process. There are many 
possibilities, ranging from mixing in the beginning stage right through to the interpretation 
stage of the study. In the mixed-methods sequential design, the quantitative and the qualitative 
phases are connected in the intermediate stage when the results of the data analysis in the first 
phase of the study inform or guide the data collection in the second phase.  A researcher 
typically connects the two phases while selecting the participants for the qualitative follow-up 
analysis based on the quantitative results from the first phase. The integration can also be 
carried out during development of the qualitative data collection protocols, grounded in the 
results from the quantitative phase, to investigate those findings in more depth through 
collecting and analysing the qualitative data in the second phase of the study (Ivankova et al., 
2006). 
Qualitative approaches in mixed-method studies 
The qualitative approach is increasingly accepted as an important complementary methodology 
and method to quantitative work (P McGrath, 2002; Patton, 2002). It is a naturalistic approach 
that explores, interprets and obtains a deeper understanding of phenomena in uncontrolled, 
context-specific settings to explore different aspects of human beliefs, attitudes or behaviour. 
This approach involves three kinds of data collection: (a) in- depth, open-ended interviews; (b) 
direct observations; and (c) through written documents (Hosking, Newhouse, Bagniewska, & 
Hawkins, 1995). This approach provides a thorough and comprehensive opportunity to explore 
the in-depth experiences and information in particular areas of research such as quality of life. 
The exploration of quality of life requires a thorough understanding from many aspects. Weiss 
concluded that “Qualitative data are apt to be superior to quantitative data in density of 
information, vividness, and clarity” of meaning; these characteristics are more important in 
holistic work, than precision and reproducibility (Patton, 2015).  
In the quantitative approach, research generally proceeds in a well determined scientific and 
objective way to accept or to reject the pre-established hypothesis by using randomized 
controlled trials, surveys or experimental methods. By contrast, in qualitative approach, the 
methods use with more flexibility, which allow greater spontaneity and adaptation of the 
interaction between the researcher and the study participant. There are three main methods 
which are commonly used in the qualitative approach. These include interviews, focus groups 
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and observation.  These methods have advantages and disadvantages and these will be 
discussed in the following paragraphs. 
Interviews have been widely accepted as a common means of data collection in qualitative 
approach in many health disciplines, including nursing, sociology, social work, and allied 
health, because they facilitate interactive dialogues between participants and researchers 
(Burnard, Gill, Stewart, Treasure, & Chadwick, 2008). Given this relationship and the 
emphasis on exploration and inquiry of human phenomena, interviews have traditionally been 
a method of data collection associated with the naturalistic (qualitative) paradigm (Marshman, 
Gibson, & Benson, 2010). More recently, however, interviews have become recognized for 
their broader application in biomedical and collaborative research. The underlying 
philosophical approach effected the interview purpose, process and technique which been 
described in Figure 2.11.3. 
Figure 2.11.3 Types of research interviews [Data from Tashakkori and Teddlie (2003)] 
 
Qualitative interviews can be conducted either unstructured or semi-structured or in an in-depth 
manner. Semi-structured interviews consist of open-ended questions which explore the defined 
subject. In this method, the interviewer encourages the participant to explore the subject in 
detail using some pre-planned questions. In-depth interviews encourage discussion on a 
particular topic. The interviewer relies on his /her experience and skill to guide the discussion. 
The conversation begins with an open-ended question which is then followed by probing for 
details (Mays & Pope, 2006). 
Technical issues related to qualitative approach 
Recording data from interviews 
Recording data from an interview precisely is of crucial importance in the data collection 
process. One of the means recommended is the use of a tape-recorder (Saub & Locker, 2006).   
The audio recording provides advantages for the interviewer to engage extensively with the 
respondent while capturing all the information raise during the interview at the same time. This 
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is to ensure that all the information shared by the respondent can be captured and kept for the 
analysis later. The accuracy of information delivered during an interview using the tape-
recorder was not affected; instead, it has been speculated that it introduces a degree of formality 
or “official-ness” in which respondents tend to make a greater effort to get their statements 
right (Scarpelli et al., 2011). Eye-contact and body language can be maintained while listening 
to the respondents. This is important in ensuring the constant focus of the respondent towards 
the interview. It also eliminates the problem of memory failure and selectivity by the researcher 
(Scarpelli et al., 2011).  
However, Krueger suggested that written notes should be taken even when a tape-recorder is 
employed (Hunt et al., 1991). Not only the notes can provide a back-up support if the tape- 
recorder fails, but they also provide a means to record all of the observations of the non-verbal 
interactions that could not possible be recorded through the tape-recorder. Asbury 
recommended that the written note-taking would be better done by a co-researcher (Wright & 
Young, 1997): as the interview is in progress, the main researcher will be occupied and actively 
involved in the conversation, and note-taking would be too much to handle.  
The use of written field notes (taken either during an interview or immediately afterward) has 
been reported as being superior to the exclusive use of audio recordings that are subsequently 
verbatim transcribed (Fasick, 2001; Wengraf, 2001). Fasick (2001) asserted that, although 
audiotapes provide an accurate record of the conversation, the difficulties inherent in verbatim 
transcription and coding reduce the value of such data collection. Even leading qualitative 
researchers, such as Glaser, assert the importance of memoing and field note writing to capture 
researchers’ thoughts and interpretations during the process of listening to audio recordings 
(Wengraf, 2001).  
Transcriptions of the audio-taped interviews 
Transcription refers to the process of reproducing spoken words from an audio-taped 
interviews into a written text (Halcomb & Davidson,2006).  There is limited literature 
regarding the process of transcription of interview audio recordings in the health research 
literature, despite growth in the use of interviews as a method of data collection (Zaller & 
Feldman, 1992). As an important step in data management and analysis, the process of 
transcription must be congruent with the methodological design and theoretical underpinnings 
of each investigation.  
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Verbatim transcription is defined as to the word-for-word reproduction of verbal data, where 
the written words are an exact replication of the audio-recorded words (Poland, 1995). A 
combination of verbatim transcription and researcher notation of participants’ nonverbal 
behaviour has been cited as being central to the reliability, validity and veracity of qualitative 
data collection (MacLean et al., 2004; Seale & Silverman, 1997; Wengraf, 2001). A verbatim 
record of the interview is clearly beneficial for data analysis by bringing researchers closer to 
their data.  
Although a few authors advocate the use of selective transcription, there is limited discussion 
or definition of how this is to actually be achieved (Gilbert, 1993). Within the current literature, 
authors fail to convincingly demonstrate how creating an exact written record of an interview 
is superior to other methods of managing interview data (Britten, 1995). The costs associated 
with interview transcription, in terms of time, physical, and human resources, are significant.  
Britten (1995) wrote that, for every hour of taped interview, 6–7 hours of transcription are 
required. It is also widely accepted that the process of verbatim transcription are not only time 
consuming but also complex and fraught with technical dilemmas (Fasick, 2001; Wellard & 
McKenna, 2001). Whether researchers transcribe the tapes themselves or engage professionals, 
transcribers are still human (MacLean et al., 2004). As such, the process of transcription is 
open to a range of human errors, including misinterpretation of content, class, and cultural 
differences and language error (Easton et al., 2000; Gilbert, 1993; MacLean et al., 2004). Such 
complexity adds considerable costs (in terms of both time and resource consumption) to the 
research process (Wellard & McKenna, 2001). Even the advent of modern technology, such as 
voice recognition software, has not been able to produce significant reductions in resource 
consumption (MacLean et al., 2004). Although qualitative data collection is generally accepted 
to be more time consuming and resource-intensive than other methods of data collection 
(MacLean et al., 2004), these costs must be weighed against the potential benefits of obtaining 
a verbatim transcription in the data management and analysis process of interview data. 
Audio recording interview data is also important for a number of reasons relating to both data 
management and analysis. First, recording interviews can facilitate review of the interviewers’ 
performance, both by themselves at a later time and in consultation with supervisors or 
independent persons (Fasick, 2001). Second, audio recordings can be beneficial in assisting 
interviewers to fill in blank spaces in their field notes and check the relationship between the 
notes and the actual responses (Fasick, 2001). This potentially reduces interviewer bias and 
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allows interviewers to reflect on the conversation to ensure that the meanings conveyed by 
participants are adequately represented. The presence of audio recordings can allow 
supervisors or independent persons to certify that interviews were actually conducted and that 
the data reported by a researcher are a true and accurate representation of the data obtained 
through the interview process. This avoids the potential burden of having to contact participants 
directly to verify data veracity. In addition, in cases where there is ambiguity of meaning or 
inconsistencies, researchers can refer to the audio recording to clarify the intended meaning 
from the original source (Fasick, 2001). Having an original recording of the conversation 
allows researchers to recreate the nuances of the conversation, such as voice, tone, and the 
specific language of participants, which may assist in more complex analysis. Finally, reference 
back to the original recordings can provide researchers with examples to illustrate the study 
findings in the context of written reports and publications (Fasick, 2001).  
In the more generic mixed-method research, the relationships and degree of closeness between 
researchers and their data are not as critical, which do not require a particular closeness between 
researchers and the verbal interview data.  An alternative method which a reflexive, iterative 
process of data management has been recommended (Halcomb & Davidson, 2006). The steps 
in this process are described in the subsequent subsections. 
Step 1: Audiotaping of interview and concurrent note taking 
The combined process of audiotaping and making field notes during interviews is not new. 
Although there is a danger that note taking will disrupt the flow of an interview, the emphasis 
during this phase needs to be on the researchers’ impressions of an interaction rather than on 
recording verbatim sections of the participants’ response. The subsequent presence of the audio 
recording will allow researchers to complete the participants’ response in greater detail 
following the interview process. 
Step 2: Reflective journaling immediately after an interview 
In ensuring that reflections remain fresh, researchers should review their field notes and expand 
on their initial impressions of the interaction with more considered comments and perceptions. 
Reflections of the conduct of the interview and extraneous variables particular to the interaction 




Step 3: Listening to the audiotape and amending/revising field notes and observations 
After researchers have completed their field notes and reflective journalizing, the audiotape 
should be reviewed in consultation with the researchers’ notes. The purpose of this phase is to 
ensure that the notes provide an accurate reflection of the interaction. This may require 
researchers to listen to the audiotape several times, comparing it with the field notes and 
amending the notes until they provide a thorough and descriptive representation of the 
interaction. It may be prudent to make these editorial changes in a separate notation to 
distinguish them from the initial researchers’ perceptions should this become necessary. 
Step 4: Preliminary content analysis 
Once researchers are confident that their field notes accurately represent the interactions that 
occurred in each interview, the process of content analysis can be used to elicit common themes 
between interactions. The means by which content analysis can be undertaken are clearly 
beyond the scope of this article but may include manual methods of analysis or use of various 
software packages (e.g., NVivo). 
Step 5: Secondary content analysis 
The preliminary content analysis should be reviewed by a second research team member who 
has not previously been involved in the data collection by way of a thorough review of both 
audiotapes and field notes. This task facilitates testing of the audit trail and validation of the 
development of themes from the data. 
Step 6: Thematic review 
This final stage involves reviewing the secondary content analysis, making any necessary 
change to established themes and re-listening to the audio recordings to identify illustrative 
examples with which to demonstrate the meaning of the themes from the participants’ 
perspectives. 
Qualitative data analysis 
Qualitative data analysis is very complex, there is no one right way to analyse the data. The 
process is best ‘learnt by doing’ (Froggatt, 2001). ‘This requires expertise in reading, thinking, 
imagining, conceiving, conceptualizing, connecting, condensing, categorizing and thereby 
creating a new storyline’ (Jennings, 2007). These skills required by a researcher to analyse the 
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data because no themes, categories, concepts or theories will emerge without the effort by the 
researcher who make it. The proses of analysing the qualitative data is an extensive and 
challenging activity. There are six major problems were identified and will be discussed in the 
following paragraphs (de Casterle et al, 2012). 
First, it was noted that researchers often do not take the necessary time to read and reread, 
reflect and trying to grasp the general themes. Instead, they were over-reliance on qualitative 
software packages. Another problem that often occurs is word overloaded. The word overload 
due to line-by-line approaches to coding. The researcher attaches labels to lines of data without 
a sense of the whole or of analytic direction. Further, researcher tend to coding using a 
preconceived framework which prematurely excluding alternative ways of organizing the data 
that may be more illuminating. Difficulty of retaining the integrity of each respondent’s story 
is another problem. This is characteristics for the analytical process, which does not always 
respect the interviewees’ particular interpretation of their stories. The full potential of data is 
not exploited happens when the analysis does not offer a thorough interpretation of the 
interviewee’s world, this undermines the credibility of the results. Finally, conceiving the 
qualitative data analysis as an individual process rather than a team process is also a common 
problem among qualitative researchers, leading to little depth in the analysis. 
In relation to the problems, using the QUAGOL guide was proposed. The method is 
comprehensive and systematic but not rigid. It offers space for the researcher to stimulate the 
researcher’s intuition and creativity as maximal and optimal as possible. The process is 
predominantly considered as a team activity rather than a purely individual process (de Casterle 
et al, 2012).    
In analysing the qualitative data, there are two fundamental approaches: the deductive approach 
and the inductive approach (Spencer,2004). The deductive approach involve using a structure 
or predetermined framework and essentially the researcher imposes their structure or theories 
on the data and then uses these to analyse the interview transcripts. This is a useful approach 
for the study when the participants’ responses are predictable.  However, while this approach 
seems to be simple and quick, it is inflexible and can potentially bias the whole analysis process 
as the coding framework has been decided in advance, which can severely limit theme and 
theory development. In the other hand, the inductive approach involves analysing data with 
little or no predetermined theory, structure or framework. It use the actual data itself to derive 
the structures. This approach is comprehensive and time-consuming. It is most suitable for 
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study where little or nothing is known about the study phenomenon. This is the most common 
approach used to analyse qualitative data (Gerrish & Lacey, 2010). 
The data for the qualitative analysis could be managed by hand or computer-assisted (Burnard 
et al., 2008). There are several computer-assisted qualitative data analysis software (CAQDAS) 
packages. The common programmes include ATLAS.ti and NVivo. Review of both 
programmes show that they are flexible programs that can be readily applied in a wide range 
of applications. The programmes enable researcher to associate codes with chunks of text, 
sounds, pictures or video. NVivo is a good choice for interviews and other text-based research, 
but once the data move beyond relatively straightforward texts, ATLAS.ti might be better 
because it can import, display, code and analyse a wide range of qualitative data types (Lewis, 
2004). On the other hand, the qualitative data analysis is a reflexive activity, the process is 
comprehensive and systematic and not rigid, and there is space to allow an element of creativity 
and inference to shape the work (Froggatt, 2001). The researcher’s skills and expertise play a 
significant role in utilising these programmes. 
The descriptive approaches used in qualitative data analysis 
The descriptive approaches in qualitative analysis included descriptive phenomenology, 
content analysis and thematic analysis. These approaches are suitable for research which 
needed a relatively low level of interpretation, in contrast to grounded theory or hermeneutic 
phenomenology. The qualitative content analysis and thematic analysis are the two approaches 
that been frequently used. Both content analysis and thematic analysis share the same aim of 





Figure 2.11.6 Processes of data analysis in thematic analysis and qualitative content analysis interviews 
                      [Data from Creswell & Plano Clark (2011)] 






Familiarising with data 
Transcribing data, reading and rereading the data, 
noting down initial ideas 
Generating initial codes 
Coding interesting features of the data systematically 
across the entire data set, collating data relevant to 
each code. 
Searching for themes 
Collating codes into potential themes, gathering all 
data relevant to each potential theme. 
Reviewing themes 
Checking if the themes work in relation to the coded 
extracts and the entire data set, generating a thematic 
map. 
Defining and naming themes 
Ongoing analysis for refining the specifics of each 
theme and the overall story that the analysis tells, 
generating clear definitions and names for each 
theme. 
Producing the report 
The final opportunity for analysis. Selection of 
vivid, compelling extract examples, final analysis of 
selected extracts, relating back of the analysis to the 
research question and literature, producing a report 




Being immersed in the data and obtaining the sense of whole, selecting the unit of analysis, 
deciding on the analysis of manifest content or latent content. 
 
Organising 
Open coding and creating categories, grouping codes under higher order headings, 
formulating a general description of the research topic through generating categories and 













Reporting the analysing process and the results through models, conceptual systems, 




In the process, the preparation phase in content analysis and the familiarizing with data in 
thematic analysis are equivalent. In both phases, the researcher is expected to transcribe the 
interview, and obtain the sense of the whole, through reading the transcripts for several times. 
The organising phase in content analysis includes open coding and creating categories. The 
same set of analytical interventions applied in thematic analysis under the classifications of 
generating initial codes, defining and naming themes, and searching for themes. The final stage 
of the process is related to reporting the result of the previous stages.  Both approaches 
encourage creativity for presenting the result in terms of a story line, a map or a model 
(Vaismoradi, Turunen, & Bondas, 2013). 
Overview of mixed-method design applied for the study 
In this study, the mixed-method sequential explanatory design will be applied. The two phases 
(quantitative and qualitative) will be carried out in sequence which, first the quantitative then 
second the qualitative. In the first phase, the quantitative data will be collected and analyzed. 
The qualitative data are collected and analyzed second in the sequence and help explain on the 
quantitative results obtained in the first phase. The two phases are connected in the intermediate 
stage in the study.  
The rationale for this approach is that the quantitative data and their subsequent analysis will 
provide a general idea or understanding of the research problem. The qualitative data and their 
analysis will refine and explain the quantitative findings by exploring participants’ views in 
more depth. There are advantages and disadvantages of this mixed-methods design. The 
advantages includes straightforwardness and opportunities for the exploration of the 
quantitative results in more detail. This design will be useful especially when unexpected result 
arise from the quantitative study. The limitations of the design are lengthy time and feasibility 
of resources to collect and analyse both types of data.  
Literature review conclusion 
Information derived from this literature review has deepened understanding of many concepts 
developed related to OHRQoL. There is evidence of growing interest on children OHRQoL, 
reflected in many studies having been conducted around the globe. This is aligned with the 
development of many instruments specifically for children, and recently for very young 
children. Despite of many instruments being developed, using proxy informants is evidently 
relevant and useful.  
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Latest information on ECC helped in understanding the impacts it has on children and their 
families. The prevalence of ECC differs across the world, but a common pattern is that the 
disadvantaged children are the most vulnerable to ECC, with a strong association with 
socioeconomic status and ethnic group. Evidence of the impact of ECC on affected child’ 
families is limited and there is a paucity of information on the impacts of ECC on the day-to-
day living experiences of the affected children’s families, and especially the parents. 
Assessing the subjective dimensions of oral health has become the main focus of enquiry in 
much dental health services research. Respondents’ response processes have been explored and 
information on the strategies used in the process has been outlined. Self-report instruments 
have been used most in these studies. The advantages of these instruments have been 
highlighted, especially in minimising respondent burden. However, interpreting the 
instruments’ response options has remained a challenge. The MID seems to be in favour for 
the solution.  
The mixed methods approach has become more common in social and health sciences research. 
The many designs in this approach have been discussed, including their priority, integration 
and implementation in studies. These complementary methods offer a set of strengths that can 
add to the overall ability of the design in achieving the study’s goals. 
The current study’s goals are to answer the following questions; whether: 
i. A child’s ECC has a marked and pervasive impact on the quality of life of 
that child’s parents and caregivers (to be examined largely through the 
quantitative study); and 
                       
ii. Participants’ selection of response options is a valid reflection of their 
family’s (or child’s, as appropriate) lived experience with ECC. 
The study was conducted in Malaysia and New Zealand settings, which were different and 
unique in its people, cultural and lifestyles. These allowed an opportunity to study these two 
communities more interestingly, as there are some facts and experiences to share and compare 
between the two countries. Besides that, the outcome of the study confirmed the versatility of 





This thesis is based on a study conducted in Malaysia and New Zealand. The aims of the study 
were to (1) explore the impacts of ECC on the affected children’s families, and (2) determine 
the definitive meanings of the response options in the short-form P-CPQ-16 and FIS-8. This 
study used an explanatory mixed methods approach which consisted of qualitative and 
quantitative stages (Creswell and Plano Clark, 2011). Selected parent/child dyad was followed 
from before treatment (T1) to after completed treatment (T2) with an average of 6-8 weeks 
duration. The data set of each dyad was used as information sources for the quantitative and 
qualitative analysis. The outcomes of the quantitative analysis were followed-up and explained 
further by the qualitative analysis. 
General preparation of the study 
Preparation carried out prior to the conduction of the study included; ethical approval, informed 
consent, the questionnaires, translation of the questionnaires, pre-testing of the translated 
questionnaires, interview training and the pilot study. Details of these activities are explained 
in the following section. 
Ethical approval 
Ethical approval for the study was obtained in both countries, Malaysia and New Zealand. The 
process involved many authorising organizations at multi levels. Approval for the Malaysian 
study conducted in Malaysia was obtained prior to conduction of the pilot study. The first level 
of approval was given by the Research Promotion and Coordination Committee, Economic 
Planning Unit, Prime Minister’s Office (UPE:40/200/19/2949). This general approval needed 
a further approval from the National Medical Research Registry (NMRR), which has been done 
online. Before the study could be conducted, approval by the Malaysia Medical Research and 
Ethics Committee (MREC) was obtained (NMRR-13-62-14881). Finally, the ethical clearance 
for the study were given on 15th March 2013, for one year duration from January 2013 until 
January 2014.  
In New Zealand, the ethical approval process involved multiple organisations. The processes 
started with consultation undertaken with the University of Otago Ethics Committee and the 
Ngai Tahu Research Consultation Committee. An approval was given on 3rd July 2013 (H13/ 
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024). Following that, approval by Scientific Peer Review, at the University of Otago was 
obtained prior to communication with the Southern District Health Board (SDHB). The 
communication with SDHB was initiated with a presentation of the study to the board, chaired 
by Dr Angela Benn. Approval by the board has been granted on 9th September 2013 (Project 
ID 00936). These approvals allowed the study to proceed. 
Informed consent 
Prior to the study, the principal investigator sought informed consent from all participants. 
Each of the participants were briefed and explained about the aim, objectives, nature, 
confidentiality and consequences of the study. A written consent was obtained from all 
participants prior to their enrolment to the study. 
The questionnaires 
Validated questionnaires were used in the study to ensure reliable and repeatable information 
by the participants could be obtained. In this study, the questionnaires used, needed to address 
quality of life of the dyads parent/child. The short form version of Parental Caregiver 
Perception Questionnaires (P-CPQ-16) and Family Impact Scale (FIS-8) questionnaire were 
selected as the instrument of choice. The selection based on the questionnaires’ high validity 
and reliability; it’s been tested, validated and utilised in previous study in New Zealand 
(Malden, Thomson, Jokovic, & Locker, 2008; Thomson, Foster Page, Gaynor, & Malden, 
2013).  
The P-CPQ-16 questionnaire has 16 items, divided into four domains included; oral symptoms 
(OS), functional limitations (FL), social wellbeing (SW) and emotional wellbeing (EW). Each 
domain contains four questions. The P-CPQ-16 assess parent’s perception of how their children 
experience ECC.  
The FIS-8 has 8 items, divided into three domains included; parental/family activity, parental 
emotions and family conflicts. Each of the first two domains contains two questions, whilst the 
parental/family activity contains four questions. The FIS-8 assesses parent’s experiences of 
dealing with their affected children in their day-to-day living activities and routines.  
Questions asked in the questionnaires included two global item questions: (1) How much is 
your child’s overall well-being affected by the condition of his/her teeth, lips, jaw or mouth?; 
and (2) How much is your family’s day-to-day life affected by your child’s condition of teeth, 
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lips, jaw or mouth? These questions intended to measure the general impact of ECC on the 
children’s overall well-being and the parent’s day to day living experiences.  
The questions included in the questionnaire can be categorised as the global question and 
specific item question. For the global type question, a 5 point Likert- type response options 
was given in the questionnaire; Not at All, Very little, Some, A lot and Very much. For the 
item specific question, a 5 point Likert response options was given; Never, Once or twice, 
Sometimes, Often and Every day or almost every day. Details of these questions and response 
options are found in Appendix XX.  
The questionnaires were distributed to the participants at two points of time; before treatment 
had been carried out to their children (T1) and after treatment was completed (T2). The 
questionnaires were self-administered and collected immediately after the participant 
completed it. Data obtained from the questionnaires were keyed-in on one computer by the 
principal investigator. 
The questionnaires were utilised in two location of the study, Malaysia and New Zealand. The 
original version of the questionnaires were written in English, has been used in New Zealand 
sample as English been their first language and mother tongue. Whereas, in Malaysian sample, 
the questionnaires need to be translated to the targeted group first language which was ‘Bahasa 
Malaysia’.  
Translation of short-form versions of the P-CPQ-16 and FIS-8 questionnaires 
The aim of the translation process was to translate the short-form P-CPQ-16 and FIS-8 from 
the original English language into Bahasa Malaysia (the national language of Malaysia), while 
maintaining the semantic equivalence of its items. The process started with the identification 
of the translator for forward and back translation. Two professionally-trained linguists were 
chosen as the forward-translators; one was a linguistic lecturer and another one was a language 
lecturer from the Academy of Language, Universiti Teknologi MARA who both spoke Bahasa 
Malaysia as their mother tongue. Then, two other professionally-trained linguistics lecturers 
from the Academy of Language who taught English were chosen to do the back-translation. 
The translation review panel consisted of four professionally-trained linguistics lecturers, four 
laymen parents, two public health specialists from the Faculty of Dentistry, Universiti 
Teknologi MARA and the researcher as the moderator. All the panel were invited voluntarily 
to participate in the study. Their commitment is recognised by acknowledgement of their 
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contribution in the thesis. The process involved two meetings, and discussion was chaired and 
moderated by the principal investigator.  
The translation of the questionnaire based on guidelines for the process of cross-cultural 
adaptation of self-report measures (Beaton, Bombardier, Guillemin, & Ferraz, 2000; 
Guillemin, Bombardier, & Beaton, 1993). Details of the procedures are elaborated in the 
following section. 
Procedures of translating the questionnaires 
a. Forward-translation (English translated to Bahasa Malaysia) 
Forward- translation from the original English version (OEV) to the Bahasa Malaysia version 
was conducted by two independent forward-translators. The forward-translators spoke Bahasa 
Malaysia as their native tongue. A set of instructions were given prior to each translator 
regarding the important aspects that they need to adhere during the translation process. Both 
translations (Bahasa Malaysia versions A and B) were then reviewed and reconciled by the 
panel, in order to achieve a final forward-translated (FT) version. 
b. Back-translation (Bahasa Malaysia translated to English) 
The FT was given to the other two translators who were requested to back-translate from 
Bahasa Malaysia to English. A similar set of instructions was given to each translator stating 
the important points to consider during the translation process. Both back-translations 
(translated English version A and B) were then reviewed and reconciled by a panel to achieve 
a final back-translated (BT) version. 
c. Translator Review Panel 
The final BT version was compared to the OEV version by the panel. The aim of the review 
was to assess the semantic and conceptual equivalence of both versions and also to identify 
discrepancies (in wording or phrasing) between the original OEV and BT version. Justifications 
made by the panels were noted by the researcher. 
d. Committee Review Panel 
A committee panel comprise of two dental public health specialists and the researcher as the 
moderator reviewed the comparisons of FT, BT and OEV together with the justifications given 
by the translator panel. The aim of this review was to assess the semantic and conceptual 
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equivalence and suitability of the translated versions (FT and BT) of both instruments for the 
Malaysian setting. As summary of the translation process is presented in Figure 3.1.4. 
  
Forward Translation A Forward Translation B 
Reconciliation 
Final Forward version 
(FT) 
Back Translation A Back Translation B 
Reconciliation 
Final Back version (BT) 
Comparison BT and OEV 
Review of comparisons BT, 
FT and OEV 
Original English Language version 
(OEV) 
Final Adjustment 
Ready for Pre-Testing 
Figure 3.1.4 Summary on procedures of translating the questionnaires 
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Pre-testing of the translated instruments 
The translated short-form P-CPQ-16 and FIS-8 questionnaires were tested in Malaysia. The 
questionnaires were administered to eight parents of pre-school age children seen in the 
community and hospital-based dental clinics. This was done to assess questionnaires 
readability for parents’ ease of interpreting the questions and response options used. The face 
and content validity of the translated questionnaires were examined. Their conceptual and 
operational equivalence were explored. The suitability of the questions’ items to the Malaysian 
context was assessed. The assessment and analysis resulted a relevant translated version of the 
questionnaire to be used for the main study in Malaysia. 
The interview training 
Interview training was carried out for the researcher (NN) and the research assistant (WA). 
This session was conducted by a Public Health Specialist with experience of conducting in 
depth research interviews. The training started with a general introduction about the in depth 
interview’s aim, objective and techniques. This was followed by hands-on training mimicking 
the real interview session. All aspects involved during an interview session (including body 
posture, face expression, voice tone, eye contact, sitting position, response reaction, words and 
expression use and techniques on redirecting the conversation) were discussed and practised. 
This was video-taped and then commented on by the trainer as part of the training process. This 
training was useful in aligning the understanding of the research between the researcher and 
the research assistant. The training increased the confidence level and capability of the 
interviewer and the research assistant.  
The Pilot Study 
A pilot study was carried out in Malaysia from January to March 2013. It involved two hospital-
based and two community-based dental clinics located in the Klang valley area. The hospital-
based clinics included Tengku Ampuan Rahimah hospital and the Kuala Lumpur Paediatric 
Institute dental clinics. The community-based dental clinics included the Anika Klang and 
Section7 Shah Alam community dental clinics. The pilot study commenced consultation with 
each of the proposed clinics. Presentations and briefings about the study were delivered to all 
Heads of Department and clinic leaders. Specific issues discussed included access to the 
facilities, assistance and staffing, delivery of the flyers, a briefing session with the dental staff-
nurses and the room available for the interviews. There was a positive and supportive response 
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by the hospital and dental clinic authorities. A timetable prepared to organise the placement of 
the principal investigator in all assigned clinics. 
The recruitment proceeded with the invitation and briefing about the study to all the dentists 
and staff-nurses who were involved in seeing and examining the children patient. They were 
informed about the inclusion and exclusion criteria for the participant. All participants who 
agreed to participate in the study will be referred to the principal investigator on-site. There 
were 20 participants recruited from four assigned clinics. All participants answered the self-
administered short-form P-CPQ-16 and FIS-8 questionnaires. Following that, an in depth 
interview was carried out based on their responses to the questionnaires. The interviews were 
audio-recorded. Data and information gathered were labelled and kept as private and 
confidential documents. The data and information provided by the participant were analyzed 
and statistical analysis were carried out using the SPSS version 21 (Spss, 2012). Outcomes of 
the pilot study, was presented at the University of Otago’s Health Division Forum in 
Christchurch (July 2013). 
The pilot study identified several issues in the study design involving the feasibility of the study 
being conducted in the clinical sites. The issues identified included, access to the clinic’s data 
bases, on-site briefing and training to the doctors and staff nurses, promotional means, token 
to be given to the participants, age of the child sample and the global question asked in the 
questionnaire. One of the outcomes of the pilot study was the questionnaires being reviewed 
and upon discussion with the supervisors, another global question added (‘How much is your 
family’s day-to-day life affected by your child’s condition of teeth, lips, jaw or mouth?). This 
produced an improved version of short-form FIS-8 questionnaire in particular on the global 
question section, to be used for the main study. Besides that, age of pre-schoolers in Malaysia 
has been recognised as different from those in New Zealand. The age limit for the pre-schoolers 
in Malaysia was 6 years old while in New Zealand, 5 years old. Hence, the inclusion criteria 
of age of the child sample in Malaysia was changed to 2-6 years old, this has been applied for 
the main study in Malaysian sampling. 
 
Study area and settings 
This study involved both hospital-based and community-based settings. In New Zealand, 
samples were recruited from Auckland, Wellington, Mosgiel and Dunedin, while, in Malaysia, 
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samples were from the Klang valley area which includes Shah Alam, Klang, and Kuala 
Lumpur.  
The study was implemented in the settings of hospital-based dental clinics and community-
based dental clinics. The clinical interventions carried out were dependent on the setting. 
Hospital-based setting 
In New Zealand, there are 445 general hospitals with a total of 33,020 beds. In this study two 
dental clinics based in the general public hospitals in Wellington and Auckland were included. 
There are 132 general hospitals in Malaysia with a total of 38,978 beds. In this study, two 
general hospitals were selected; one in Klang and one in Kuala Lumpur. All hospitals included 
in the study provided dental treatment through dental clinic facilities attached to the hospital 
as part of the hospital facilities. 
The status and nature of dental cases seen in the hospital-based clinics were more severe than 
the community-based cases. The cases include severe ECC, medically-compromised, and 
severe dental cases that require surgical management. Hospital-based clinics provide more 
comprehensive and extensive treatment and often include a paediatric dentistry specialist, 
which is outside the scope of general dental practice. These were important features given the 
hospital-based dental clinics’ role as the referral centre for all of the community-based dental 
clinics in the assigned area. All patients seen at the community-based dental clinics with severe 
conditions who need thorough and major management are referred to the hospital-based dental 
clinics. 
Community-based setting 
The community-based dental clinics covered more general tasks related to the oral health of 
the community. All the preventive measures including awareness campaigns were mostly 
carried out by the community-based dental clinics. All the patients from the community were 
seen first at the community-based dental clinic for an examination and essential treatment. The 
nature and status of the cases seen here is generally less severe and require routine dental 
management. The management is usually simple, less complicated and provided by the dental 
staff-nurses and general dental officers. Patients who need more thorough and major 
management, especially that involving surgery are referred to hospital-based dental clinics. 
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In Dunedin, three clinics were used as the community-based dental clinics for recruiting the 
community samples.  The community-based dental clinics involved were Mosgiel, South 
Dunedin and the Hub dental clinic in the central city (Faculty of Dentistry). In Malaysia, two 
community-based dental clinics were used which included Section 7 Shah Alam and Anika 
Klang dental clinics. 
Design of the study 
This study used a mixed-methods sequential explanatory design consisting of two distinct 
phases; a quantitative phase followed by a qualitative phase. The approach utilised quantitative 
research methods as the primary approach supported by qualitative research methods to follow 
up and explain the quantitative results (Bazeley & Jackson, 2013). In this design, the 
quantitative data was first collected and analyzed. The qualitative data was then collected and 
helped to explain and elaborate on the quantitative results obtained in the first phase.  
In this study, the mixed-methods sequential explanatory study was conducted to identify the 
factors that have impact on parent’s day-to-day living experiences dealing with their children 
with ECC through the P-CPQ-16 and FIS-8 questionnaires. These were then followed-up with 
selected individuals to explore the findings in more depth through qualitative analysis. The 
qualitative approach was also used in exploring the parent’s impression and expression on the 
questionnaires used in the study. 
Quantitative methodology within Mixed-methods approach 
There were three main objectives of the quantitative approach; (1) to confirm the presence of 
impacts of ECC on the parent’s day –to-day living experiences, (2) to identify factors and their 
impact that contribute to the parent’s experiences and (3) to identify information-rich 
participants for the interview. All participants were invited to answer the two self-administered 
questionnaires, the P-CPQ-16 and FIS-8. The parent’s perception of their children’s 
experiences from ECC used a 3 month reference time. The parent’s own experiences dealing 
with their children who had ECC using the FIS-8 questionnaire on similar 3 month reference 
time. Data obtained were analyzed using the SPSS version 21. The outcomes of the quantitative 
approach provided a general understanding of the research problem. 
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Qualitative methodology within mixed-methods approach 
The qualitative approach was used to explore in more depth the participant’s experiences 
dealing with their children affected by ECC. Intensity sampling method was used to identify 
and select an information-rich participant to be included in the interview group (Patton, 2015). 
To ensure the richness and the depth of the data, multiple sources of data collection were 
conducted; (1) in depth semi-structured interviews, (2) researcher’s reflection notes on each 
participant immediately after the interview, (3) audio-records of each participant, (4) 
participants’ socio-demographic details sheet and (5) participant’s responses to the 
questionnaires. There were two people (researcher and qualitative study supervisor) who 
reviewed the interpretation. This ‘member-checking’ on the interpretations has been carried 
out in ensuring the interpretations were not misinterpreted by the researcher. All information 
was used for the content and thematic analysis. The analysis were carried out to develop a 
theme of the pattern found in the information obtained, that at the minimum describes and 
organizes possible observation or at the maximum interprets aspects of the phenomenon 
(Boyatzis, 1998). The analysis were carried out manually and computer-assisted using the 
NVivo version 10 (Bazeley & Jackson, 2013) for data storage, coding and theme development. 
 
Summary of the design of the study is presented in Figure 3.2.   
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Figure 3.2 Overview of the mixed-methods data collection and analyses  







































The study was designed as a prospective cohort study of a convenience sample of patients 
recruited from Malaysia and New Zealand. Participants were recruited based on the inclusion 
and exclusion criteria of the study. 
Inclusion criteria 
a. Parents of children aged 2-5 years (for New Zealand) and 2-6 years (for Malaysian) 
with a diagnosis either of ECC with a plan to undergo the caries removal under general 
anaesthesia (GA) at the hospital-based dental clinic, or under routine treatment at the 
community-based dental clinic or caries-free children.  
b. Samples represent a multiracial mixture  
c. Parents who can converse and understand Bahasa Malaysia or English well 
d. Parents who have agreed to participate in the study and have given written consent 
Exclusion criteria 
 a. Children with medically-compromised condition 
 b. Parents with limited communication capability  
Socio-demographic information 
The baseline questionnaires administered to participants contained questions about their socio-
demographic details. There were six questions for parents and three regarding their children. 
Parent’s details asked included; their relationship to the child, gender, ethnicity, highest school 
qualification and their current address and phone number. Children’s details included; their 
age, gender and ethnicity. All details were included with options to choose. Example of options 
given for the participant’s socio-demographic details asked as Appendix XX.  
Note: Data for NZ hospital-based samples were from dataset of similar study conducted 
previously. All socio-demographic details of these samples had been retrieved from this 
dataset. However, there was lack of detail on samples’ highest school qualification.  
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Sample size and power 
The sample size determination for this study was based on experience with the P-CPQ-16 and 
FIS-8 field-testing work in Wellington and Auckland. In-order to detect an effect size of 0.5 
(the lowest effect size observed in the earlier studies) with 95% power, it was determined that 
40 cases would be needed. Conservatively assuming a follow-up rate of 50% meant that at least 
80 cases would be needed in the baseline sample for the quantitative study. A sub-sample of 
the participant group was used for the qualitative arm of the study.  
In the preliminary study, there were 41 participants recruited in NZ from the community-based 
dental clinic. One participant failed to complete the follow-up stage and 40 were able to 
participate to the end of the study. There were 190 participants from the hospital-based clinic, 
their data taken from related previous studies conducted in Auckland and Wellington hospital. 
In Malaysia, 40 were recruited from the hospital-based and 40 from the community-based 
dental clinics. All recruited participants were able to complete the whole cycle of the study.  
Participant recruitment 
In Dunedin, the recruitment of the participants involved three dental clinics including Mosgiel, 
South Dunedin and the Hub (Faculty of Dentistry) community dental clinics. These clinics 
were identified as having the highest number of attending patients and being the most 
frequently operated.  
Recruitment was started with getting a list of potential participants from the Southern Dental 
Health Office. An invitation letter (which was signed by the Senior Dental Officer), together 
with the flyers containing details about the study and the investigator were then mailed to all 
potential participant. In the letter, the participants were advised to respond directly to the 
investigator if they felt comfortable and agreeable to participate in the study. An arrangement 
was then made to meet with them for the study to be conducted.  
In Malaysia, recruitment of the participants was conducted on site. Flyers and posters about the 
study were delivered to all of the identified dental clinics prior to the recruitment. The dental 
staff nurses and doctors in the assigned clinics were briefed regarding the inclusion and 
exclusion criteria for the patients and participants. During the outpatient day, potential 
participants attending the clinic were identified by these staff nurses and doctors. They were 
briefed in general about the study. Those agreeing to participate were referred to the 
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investigator who was based at the clinic. The study then proceeded. There were four dental 
clinics included of which two were hospital-based (Tengku Ampuan Rahimah Hospital and 
Kuala Lumpur Hospital) and two were community-based (Shah Alam section 7 community 
dental clinic and Klang Anika community dental clinic). The processes of recruiting participant 
in both countries and setting is summarized as Figure 3.5. 
Figure 3.5 Participant recruitment process in Malaysia and New Zealand 
Southern DHB Office 
Presentation, Support 
Meeting 1 
Questionnaire 1(Before treatment) 
Consent Form 
Meeting 2 
Interview 1 (Before treatment) 
Meeting 3 
Questionnaire2 (After treatment) 
Interview 2 (After treatment) 
Meeting 2 
Interview 1 (Before treatment) 
New Zealand 
Potential List 
List from Southern DHB Office 
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Questionnaire 2 (After treatment) 
Interview 2 (After treatment) 
Briefing  
Senior Dental Officer, In-
charge Officer/Dental Staff 
Nurses of participated clinic 
Meeting 1 
Questionnaire 1 (Before treatment) 
Consent Form 
Agree 




Stages and procedures of the main study 
Overview of stages and procedures 
Procedures carried out in the study involved multiple stages. At the first stage, the participants 
were grouped into either the ECC group or the Caries-free group. During this stage, the 
participant answered self-administered P-CPQ-16 and FIS-8 questionnaires. Recruitment 
participant for the qualitative interview was then conducted. The completed questionnaires 
were collected and assessed using intensity sampling method (Patton, 2015). Intensity 
sampling was carried out by identifying the participant who answered ‘Sometimes’, ‘Often” or 
‘Every day’ at least three times in the FIS-8 questionnaire, and for those answered at least either 
“Some’ or ‘A lot” on the global item question. This identified participants who were invited to 
participate in an in depth, face-to-face interview. The selected participant were enrolled for the 
interview. All interviews were audio-taped recorded. 
Data collected from the self-administered short-form P-CPQ-16 and FIS-8 questionnaires were 
statistically analyzed using SPSS version 21. Information derived from the interview 
transcriptions and field notes were analyzed using content and thematic analysis. 
 




































Based on the two main aims/objectives 
of the qualitative study: 
1. In depth understanding of the impact 
of the children’s ECC on parent/family 
quality of life 
2. Response options assessed  
Parents with a child with ECC (n=20) Parents with a caries-free child (n=20) 
(n=20) 
Written Questionnaires 1    Short-form P-CPQ-16 & FIS-8   (n=40) 
Subset: Intensity sampling 
Answer ‘Sometimes’/‘Often’/ ‘Everyday’ for 
at least 3 FIS-8 item 
or 
Answer ‘Some’/A lot on global question 2 
Baseline 
Qualitative Interview 1   (in depth, face-to-face, audio-taped, field notes taking) (n=20) 
Clinical intervention 
4 weeks later 
Written Questionnaires 2           Short-form P-CPQ-16 & FIS-8 (n=20) 
Qualitative Interview 2 (in depth, face-to-face, audio-taped, field-notes taking) (n=20) 
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Data and information collection  
Data collection for the study was carried out using a quantitative approach and a qualitative 
approach. 
Quantitative component 
Data for the quantitative component were collected using short-form P-CPQ-16 and FIS-8 
questionnaires. The questionnaires and socio-demographics details form were delivered by 
hand to the participant by the principal investigator. The participant were asked to fill–up their 
details on the form, and followed by answering the self-administered questionnaires. The 
completed form and questionnaires were collected immediately by the principal investigator. 
These were assessed to select participants to be included in the interview. Selection of 
participants based on their answers on the FIS-8 questionnaire. An intensity sampling method 
applied to identify participant who answered ‘Sometimes’, ‘Often” or ‘Every day’ at least three 
times in the FIS-8 questionnaire, and for those who answered at least either “Some’ or ‘A lot” 
on the global item question. The intensity sampling provided a rich information cases that 
yields insights and in depth understanding rather than empirical generalizations. It provided 
information which we can learn a great deal about issues of central importance to the purpose 
of the inquiry (Patton, 2015). These participant who identified as rich information participant 
were selected for the in depth interview.  
 
Qualitative component 
Data collection for qualitative component was carried out using two ways including interview 
and field notes taking. In Malaysian sampling, the interviews were carried out by the principal 
investigator (NN), while in New Zealand by the research assistant (WA).  
 
An open-ended semi-structured interview process was used (Field et al., 2001). The interviews 
were carried out face-to-face. The interview session started with a general and casual 
conversation about the participant and their children in order to allow for open, comfortable 
and positive environment. This was followed by inviting the respondent to answer more 
focused questions on the questionnaire they had answered. The interview was then expanded 




The interview guide 
The interview guide was prepared based on the research questions. The aim and objectives of 
the study were used to develop questions for the interview guide. The interview guide listed 
the open-ended questions to be asked in the course of the interviews. These questions were 
constructed in a laymen’s language using simple terms and wording. However, the main aim 
and objective of each question was highlighted and stated in the interview guide. This was to 
ensure that the same line of enquiry was used for all the participants. A sample of the interview 
guide found in Appendix 17. 
Field notes were also taken during the interview session. Observation by the principal 
investigator during the session was recorded in the prepared form as described in Figure 3.6.5. 
Figure 3.6.5 Field note form 
 
Recording of field notes 
Field notes were taken at every interview session for all participants. The unspoken information 
such as emotive expressions, body-language of the participants were noted and labelled using 
participant’s reference code. In NZ, recording of field notes was carried out while the 
interviews were in progress as the interview was conducted by the research assistant (WA). 
Participant details Environment Subject 
Name People present Body language 
Address Welcoming reaction Emotions 
Phone number Place for interview Rate of narrating 











The researcher observed the interview while taking notes. However, in Malaysia, the interview 
was conducted by the principal investigator herself (NN). The field note taking was carried out 
immediately after the interviews. The field notes were then compiled and filed for references 
to support information obtained by the interviews. A sample of the field notes are found in 
Appendix 19. 
Interviews of participants in New Zealand 
Interviews in New Zealand were conducted by a research assistant who was a New Zealander 
with extensive experience in conducting interviews. She was appointed to assist the researcher 
who was a foreigner (Malaysian) in order to reduce the language and personal barriers that 
might occur during the interview, given that the first language of the researcher was not 
English. The aim of having a local New Zealander to interview local New Zealand participants 
was also to enhance the openness and comfortableness of the participants during the interview. 
This ensured a good participant understanding and that appropriate responses could be derived 
from the interview. It could also help prevent misinterpretation of the question by the 
participant. 
All of the participants were given a number of options for the venue for the interview. These 
included the nearest community dental clinic, their owned house or any other place that suited 
them. Most of the participant chose their own house because this was more practical and easy 
for them. Locating their house in the Dunedin and Mosgiel area was not difficult because the 
Google New Zealand map app was used. The interviews were carried out based on their own 
chosen suitable time and place. This allowed for participants to be prepared and ready for the 
interview. This option was intended to create a positive feeling for the participants and allow 
for them to be in-control of the interview. This made them felt more comfortable and open in 
responding to the interviewer. All participants had been informed that the interview would take 
approximately 30 minutes. 
Most of the questions used during the interviews were open-ended. This encouraged the 
participant to share their views, and only if they were too far diverted from the issue did, the 
interviewer redirect them back to the question. The interviews were audio-recorded. Verbal 
consent was requested prior to the interview. While the interviews were done by the research 
assistant; the researcher was observing and taking field notes. The field notes included the 
observation of the participant and questions which arose from the conversation of the 
68 
 
participants and the interviewer. The researcher was then given a chance to ask the participant 
any follow-up questions or any issues that needed clarification. The interview session was 
closed by thanking the respondent and setting up a date for the second interview session. 
Interviews of participants in Malaysia 
Interviews in Malaysia were conducted by the principal investigator herself. As described 
previously, the interviews were guided by a semi-structured interview schedule which was in 
Bahasa Malaysia. The interviews were conducted in Bahasa Malaysia because this was the first 
language of Malaysia. Many venues were used to conduct the interviews. The main venue was 
at the community dental clinic. This was the most popular participant-chosen venue. Most 
participants stated that they felt more comfortable than being interviewed in their own home. 
A number of sessions were carried out in more public areas such as a restaurant or a café. Only 
a very limited number of participants requested the interview to be done at their own house.  
The interview session started with a general conversation with the participant to ensure a more 
relaxed, comfortable and open environment was created. The interview was carried out in an 
assigned private room at the clinic. Using the participant’s completed questionnaire, more 
extensive questions were asked and audio-recorded. Interviews done at the community dental 
clinic were carried out during the clinic opening times (9 am to 5 pm). Interviews done in the 
more public areas such as cafes were usually undertaken after office hours. Mothers who were 
in paid work, felt more comfortable been interviewed before they got home because usually 
they were busy with the family once they arriving home. The interview session was viewed as 
their ‘break’ time and they felt more comfortable to share their experiences away from home. 
Any requests for the interview to be done in their home were usually by mothers with many 
young children. The commitment to the children at the house was the main reason for it being 
easier and more practical for the interview to be carried out at their own home. The older 
children were able to look after the younger ones while the interview in progress.  
The transcription of the interviews 
After every interview, the participant’s audio-recorded interview was listened to, checked and 
coded. A quick scan of the recorded interview was done to ensure that the recording was 
audible for the transcribing processes. After every 4-5 interviews done, the recorded interviews 
were then sent by email to the assigned professional transcriber. The recorded interviews were 
verbatim transcribed (i.e., recorded word for word, exactly as said), including any nonverbal 
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or background sounds (e.g., laughter, sighs, coughs, claps, snaps fingers, pen clicking, and car 
horn) by a professional transcriber (McLellan, MacQueen, & Neidig, 2003). It took about 1-2 
week time for the transcription to be completed. The completed transcriptions were sent back 
to the principal investigator through email. The completed transcriptions were then source-
labelled and compiled. 
In Malaysia, the interviews were carried out in Bahasa Malaysia. The recorded interviews were 
then transcribed in Bahasa Malaysia. The transcriptions were read and re-read for several times, 
to identify participants’ quotations with relevant and useful information. These particular 
quotations were translated to English (forward translation). Following that, these ‘English 
version quotations’ were translated back to Bahasa Malaysia (back translation) to ensure that 
the “English version quotations’ has similar meanings to the original one (Beaton et al., 2000). 
Then, analysis was carried out to the translated version quotations. 
Analysis of the study data 
Analysis was carried out by combining the quantitative and qualitative analysis. The 
quantitative analysis provided statistical findings and the qualitative analysis provided 
information for a sense of confirmation and understanding of the quantitative findings. 
Quantitative analysis 
The quantitative analysis was carried out using the statistical analysis. All the data of the 
participants, including socio-demographic characteristics, were keyed-in to prepare work 
spread sheet using SPSS version 21. The P-CPQ-16 total score at baseline was computed by 
summing scores for all items, with subscale scores obtained by summing discrete subsets of 
sixteen items within the categories of oral symptoms, functional limitations, emotional well-
being, and social well-being. Similarly, a short-form FIS-8 total score was computed by 
summing responses to the eight items, with subscale scores obtained by summing discrete 
subsets of items within the categories of parental/family activity, parental emotions and family 
conflict. The two global questions scores were also computed. The cross-sectional concurrent 
validity was determined by comparing mean scores across response categories for the two 
global items, and those analyses were repeated for the follow-up data. Following that, changes 
in the scale scores were computed, along with effect sizes. Validity and effect sizes in the two 
settings (NZ and Malaysia) were compared. The data-sets were combined to allow multivariate 
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modelling of the occurrence of and changes in OHRQoL, with the aim of determining the scope 
and nature of any NZ-Malaysia differences.  
Analysis of the data derived from the P-CPQ-16 and FIS-8 questionnaires was carried out as 
below: 
1. A total score (baseline) of  P-CPQ-16 computed by summing scores for all items, with 
subscale scores obtained by summing discrete subsets of items within the categories of 
oral symptoms (OS), functional limitations (FL), emotional well-being (EW), and 
social well-being (SW). 
2. A total score (baseline) of short-form FIS was computed by summing scores for all 
items, with subscale scores obtained by summing discrete subsets of items within the 
categories of parental/family activity (PA), parental emotions (PE) and family conflict 
(FC). 
3. Cross-sectional concurrent validity was determined by comparing mean scores across 
response categories for the global items (using baseline data) 
4. Cross-sectional concurrent validity was determined by comparing mean scores across 
response categories for the global items (using follow-up data) 
5. Effect sizes (responsiveness) of the study was determined (using baseline and follow-
up data) 
6. Multivariate modelling of changes in OHRQoL was calculated. (using baseline and 
follow-up data) 
7. Mean score of the hospital-based and community-based samples was compared 







The qualitative analysis was performed, and information obtained was grouped into two main 
areas. The first area is to explore the impacts of ECC on the quality of life of the affected 
children and their families. The analysis focused on the participant’s day-to-day living 
experiences and activities. Second, was focused on exploring the definitive meaning of the 
response options given in the scales used for study. The analysis focused on participant’s 
impression and interpretations of the given response option. 
The qualitative analysis was carried out on information obtained from the verbatim 
transcriptions and investigator’s field notes. The combined information has been cited provided 
reliability, validity and veracity of qualitative data collection (MacLean, Meyer, & Estable, 
2004). The transcriptions produced by the recorded interviews were read at least two times for 
each participant by the investigator. The transcription for each participant was read and re-read 
in order to extract as much useful and relevant information stated by the participants. This 
procedure was carried out at least twice for each participant.  
The good and relevant information extracted from participant’s quotations were highlighted 
and grouped, based on its content similarity-related. The highlighted information were grouped 
using different colour based on the pre-coded colour guide prepared by the principal 
investigator prior to reading the transcriptions. The highlighted information will be classified 
and assigned to the appropriate themes. All information was recorded manually and computer-
assisted using the NVivo 10.These information had been used for the thematic and content 
analysis of the study. 
Two types of qualitative data analysis were carried out including; (1) the content analysis and 
(2) the thematic analysis. 
Content analysis 
The content analysis explored the impact of ECC on the quality of life of the affected children’s 
families, especially the parent. This analysis was based on the participant experiences reported 
in the interviews. All transcriptions of the interviews were assessed and reviewed. The content 
analysis was carried out based on the three domain of the FIS-8 which included; parental/family 
activity, parental emotions and family conflicts.  
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The analysis assessed the severity of the impacts on parent’s day-to-day living experiences 
which included; the type of the activities affected, the severity of feelings and emotions 
experienced, the factors that contributed, the ways and methods used in managing it, the 
extreme condition experienced, people involved and the conflicts developed. 
Thematic analysis 
The thematic analysis explored the participant impression and interpretation of the response 
options given in the scales used for the study. All useful and relevant information from the 
transcriptions and field notes were assessed. Patterned response or meaning of the information 
assessed was classified into themes. Analysis of the response options was undertaken. Example 
of 5 point Likert type response options of the scales as in Figure 3.10.1. 
Figure 3.10.1 5 point Likert-type response options 
 
The two scales used in the study were regarded as quantitative instruments; however, the 
response options are not anchored numerically. The two middle categories ‘Some’ and ‘A lot’ 
in the global question, and ‘Sometimes’ and ‘Often’ in specific item question were unclear. 
How ‘Sometimes’ and ‘Often’ are interpreted remains unclear and they do not have a quantified 
meaning.  
For the global question, 
 









Not at all Very little Some A lot Very much 
 

















Thematic analysis exploring the participant’s feedback on the meaning and definition of those 
mid-ranged response option (some, a lot; sometimes; often) was carried out. These response 












All stages and procedures of the study were carried out as outlined and described to all 
participants in Malaysia and New Zealand. The study was conducted to answer a number of 
questions and confirm or refute the study hypotheses. 
  
For the global question, 
     
Not at all Very little Some A lot Very much 
 
For the specific item question, 
     
Never Once or twice Sometimes Often Every day or 
almost every day 
 
 




There are six research questions for the study:  
i. Does the child’s ECC condition effects their parent’s day-to-day living activities and 
routines?  
ii. Which factors have the greatest effect on the quality of life of the parents and families? 
iii. What the parents do in dealing with the situation and condition? 
iv. What are participants’ impressions of format and characteristics of question and 
response options used in the scales? 
v. What are participants’ interpretations and definitions of response options used in the 
scales? 




There are two hypotheses of the study: 
i. A child’s ECC has a marked and pervasive impact on the quality of life of that child’s 
parents and caregivers (to be examined largely through the quantitative study).  
ii. Participants’ selection of response options is a valid reflection of their family’s (or 
child’s, as appropriate) lived experience with ECC. 




This chapter presents findings of the study which include the study sample, socio-demographic 
characteristics of samples and responses to all items of the P-CPQ-16 and FIS-8.  Results are 
presented as quantitative and qualitative findings. 
The study sample 
There was one overall sample used in the study comprising 310 parent-child dyads. The parents 
or caregivers of the children served as the informant and main sample for the study. The 
children served as the reference sample for the study. They were both described in the following 
paragraph. 
The informant sample 
The informant sample comprised parents or caregivers of children aged 2-6 years old. They 
served as the informants for the study, providing information on their child’s experiences of 
dental caries. The informant sample was recruited in Malaysia and New Zealand and comprised 
various levels of education, socio-economic status (SES) and ethnicity. For the purposes of this 
analysis, the ethnicity of the sample has been categorized into two groups comprising the 
dominant group and others. The age of the sample was categorized into three groups as 20-30, 
31-40 and 41-50 years old. The educational background was categorized into 
primary/intermediate, secondary, trade/vocational and tertiary. The sample in NZ used the 
original English version of the P-CPQ-16 and FIS-8 questionnaires. In Malaysia, the sample 
used the translated version of the scales (in Bahasa Malaysia). 
The child sample 
The children involved with the study were aged 2-6 years old and with or without early 
childhood caries experience. For analysis purposes, the age of the children was categorized into 





Socio-demographic characteristics of the Malaysian informant samples 
The socio-demographic details of the informant sample for both settings in Malaysia are 
presented in Table 4.1.1.  
Table 4.1.1. Socio-demographic characteristics of the informant samples by location and 
settings (brackets contain row percentages unless otherwise indicated) 
 
Three-quarters of the informants were female, and most were the child’s mother. The average 

























   
Sex   
Male   4 (20.0)  7 (35.0)  9 (45.0) 20 (25.0) 
Female 16 (26.7) 13 (21.7) 31 (51.7) 60 (75.0) 
       
Relationship to child   
Father   4 (20.0)   7 (35.0)   9 (45.0) 20 (25.0) 
Mother        16 (27.6) 13 (22.4) 29 (50.0) 58 (72.5) 
Auntie - - 2 (100.0)  2 (2.5) 
   
Age group   
     20-30 years 8 (34.8)  4 (17.4) 11 (47.8) 23 (28.8) 
     31-40 years 8 (17.8) 14 (31.1) 23 (51.1) 45 (56.3) 
     41-50 years 4 (33.3)   2 (16.7)   6 (50.0) 12 (15.0) 
   










   
Ethnicity   
Dominant group (Malays)  12 (19.7) 19 (31.1) 30 (49.2) 61 (76.3) 
Other   8 (42.1)   1 (5.3) 10 (52.6) 19 (23.7) 
     
Highest qualification     
Primary/intermediate   1 (50.0) 0 (0.0)   1 (50.0) 2 (2.5) 
Secondary 13 (36.1) 11 (30.6) 12 (33.3) 36 (45.0) 
Trade/vocational   3 (12.5)   3 (12.5) 18 (75.0) 24 (30.0) 
Tertiary 
 
  3 (16.7)   6 (33.3)   9 (50.0) 18 (22.5) 
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Socio-demographic characteristics of the New Zealand informant samples 
The socio-demographic details of the informant sample for both settings in New Zealand are 
presented in Table 4.1.2.  
Table 4.1.2 Socio-demographic characteristics of informant samples by location and settings 






Caries-free All  
(column %) 
 














   
Sex   
Male * 1 2 * 
Female * 19 18 * 
       
Relationship   
Father 28 1 2 31 
Mother 72 18 18 108 
Both parents 3 - - - 
Grandfather 1 - - - 
Grandmother 3 - - 3 
Auntie - 1 - 1 
Caregiver 2 - - 2 
Interpreter 1 - - 1 
Other (AUK) 80 - - 80 
   
Age group   
     20-30 years * 7 3 * 
     31-40 years * 10 15 * 
     41-50 years * 3 2 * 
   
Mean age (SD) * 33.1 (6.1) 35.2 (4.4) * 
   
Ethnicity   
Dominant group (European)  * 12 18 * 
Other * 8 2 * 
     
Highest qualification     
Secondary * 6 4 * 
Trade/vocational * 3 1 * 
Tertiary 
 
* 11 15 * 
*Socio-demographic details of the NZ hospital-based parent sample were not collected. 
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Data showed that more than three-quarters of the informants were female and were the child’s 
mother, with most aged 31-40 years old. More than three-quarters identified themselves as 
European and had a formal education to tertiary level. 
 
Overview of the informant samples from both countries 
Data giving an overview of the informant samples in both countries are presented in Table 
4.1.3.    
Table 4.1.3 Overview of the informant samples in both settings in Malaysia and New 
Zealand (brackets contain row percentages unless otherwise indicated) 
 
There were equal numbers in the ECC and caries-free group in the Malaysian sample. In the 
New Zealand sample, the number in the ECC group was much higher than in the caries-free 
group. Because of this, the overall New Zealand sample was greater than that in Malaysia. 
  
 Locations and settings 
Characteristics Hospital Community All  
(column %) 
 ECC ECC Caries-free  
 
All combined (row %) 
 
Malaysia   20 (25.0)   20 (25.0)   40 (50.0)  80 (100.0) 
     
New Zealand 190 (82.6) 20 (8.7) 20 (8.7) 230 (100.0) 
     
79 
 
Socio-demographic characteristics of the Malaysian child samples 
Data on the socio-demographic characteristics of the child sample for both settings in 
Malaysia are presented in Table 4.1.4.  
Table 4.1.4 Socio-demographic characteristics of the child sample by location and settings 
(brackets contain column percentages unless otherwise indicated) 
 
 
There were a much higher proportion of males in the hospital ECC group than in the other two. 
There were no apparent age differences among the groups. Malays dominated all the three 
groups. 
  





Caries-free All  
samples 
 














   
Sex   
Male 16 (80.0)        9 (45.0) 17 (42.5) 42 (52.5) 
Female   4 (20.0)   11 (55.0) 23 (57.5) 38 (47.5) 
       
Age group   
     2-4 years   8 (40.0)   9 (45.0) 18 (45.0) 35 (43.8) 
     5-6 years 12 (60.0) 11 (55.0) 22 (55.0) 45 (56.2) 
   










   
Ethnicity   
Dominant group (Malay)  12 (60.0) 19 (95.0) 32 (77.5) 63 (78.8) 
Other   8 (40.0) 1 (5.0)   8 (22.5) 17 (21.3) 
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Socio-demographic characteristics of the New Zealand child samples 
Data on the socio-demographic characteristics of the child sample for both settings in New 
Zealand are presented in Table 4.1.5.  
Table 4.1.5 Socio-demographic characteristics of the child sample by location and settings 
(brackets contain row percentages unless otherwise indicated) 
 
There were more males than females. Almost two-thirds of the sample was in the 2-4 years age 
group, and non-Europeans dominated the sample.  
  










 (column %) 
 
All combined (row %) 
Number of sample 










   
230 (100.0) 
   
Sex   
Male 109 (57.4)    14 (70.0)  11 (55.0) 134 (58.3) 
Female   81 (42.6)      6 (30.0)    9 (45.0)   96 (41.7) 
       
Age group   
     2-4 years  120 (63.2)    11 (55.0)      18 (90.0) 149 (64.8) 
     5-6 years        70 (36.8)      9 (45.0)     2 (10.0)   81 (35.2) 
   










   
Ethnicity   
Dominant group (European)   39 (56.5)    12 (17.4) 18 (26.1)  69 (30.0) 
Other 151 (93.8)    8 (5.0)        2 (1.2) 161 (70.0) 
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Overview of the child samples from both countries 
Data on the socio-demographic characteristics of the child sample for both settings in 
Malaysia and New Zealand are presented in Table 4.1.6.  
Table 4.1.6 Overview of the child samples in both locations and settings (brackets contain 
row percentages unless otherwise indicated) 
 
Comparing the socio-demographic characteristics of two sets of data on the overall child 
sample, there were more 5-6-year-olds in the Malaysia sample and more younger children in 
the New Zealand sample. Males were in the majority in both samples. The majority of the 
sample in Malaysia was Malays and, in New Zealand it was Non-Europeans. 
  
 Locations 
Characteristics Malaysia New Zealand 
 








   
Sex   
Male 42 (52.5) 134 (58.3) 
Female 38 (47.5)   96 (41.7) 
       
Age group   
     2-4 years 35 (43.8) 149 (64.8) 
     5-6 years 45 (56.2)   81 (35.2) 
   






   
Ethnicity   
Dominant group   63 (78.8)  69 (30.0) 
Other 
 
17 (21.3) 161 (70.0) 
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Overview of caries experiences of the child samples from both countries 
Data on children with caries experience in both countries are presented in Table 4.1.7. 
Table 4.1.7 Overview of caries experience in both countries by child sample age (brackets 
contain row percentages unless otherwise indicated) 
 
 
In the NZ sample, there were many more children in the ECC group than in the caries-free 
group, whereas the Malaysian numbers were equal in each group. The NZ sample also 
comprised more young children. 
 
4.2 Responses to individual item of the scales used in the study 
Frequency of responses by the samples to the individual item of the family impact scale (FIS-
8) and parental-caregivers perceptions questionnaire (P-CPQ-16) was recorded for both 
settings in Malaysia and New Zealand.   
  
 Locations and settings 




















    
40 (50.0) 





  20 (8.7) 
 
 
  20 (8.7) 
   
Age group   
     2-4 years   8 (22.9)   9 (25.7) 18 (51.4)  120 (80.5) 11 (7.4)       18 (12.1) 
     5-6 years 12 (26.7) 11 (24.4) 22 (48.9)     70 (86.4)    9 (11.1)     2 (2.5) 
   
Mean age  
















4.2.1 Responses to individual items of the FIS-8 in both settings in Malaysia 
Summary data on frequency of responses to the individual item of the family impact scale (FIS-
8) in all three groups in the Malaysian samples at baseline are presented in Table 4.2.1  
Table 4.2.1 Frequency of responses to individual item of FIS-8 in both settings at baseline  
FIS-8 items Never Once/twice Sometimes Often Every day or 
almost every day 
Been Upset      
Hospital ECC 1 2 5 7 5 
Community ECC 3 1 11 5 0 
Caries-free 22 7 6 5 0 
      
Worried      
Hospital ECC 3 5 4 4 4 
Community ECC 5 2 8 5 0 
Caries-free 26 9 4 0 1 
      
Sleep disrupted      
Hospital ECC 5 5 6 3 1 
Community ECC 12 4 3 1 0 
Caries-free 36 3 1 0 0 
      
Time-off (work)      
Hospital ECC 5 2 4 9 0 
Community ECC 10 5 5 0 0 
Caries-free 26 12 2 0 0 
      
Family time      
Hospital ECC 11 3 3 2 1 
Community ECC 13 5 1 1 0 
Caries-free 35 2 3 0 0 
      
Attention more      
Hospital ECC 13 1 4 0 2 
Community ECC 11 4 2 3 0 
Caries-free 35 2 1 0 2 
      
Blamed      
Hospital ECC 3 3 7 4 3 
Community ECC 6 8 4 2 0 
Caries-free 27 8 5 0 0 
      
Argued      
Hospital ECC 10 2 6 2 0 
Community ECC 12 5 2 1 0 
Caries-free 32 6 1 1 0 





Figures 4.2.1 Distribution of responses to individual item of FIS-8 in both settings at baseline  






For both items on parental emotions, the pattern in the Caries-free group differed markedly 
from those seen in the other groups; there was a highest number of responses in the category 








Hospital ECC Community ECC Caries-free
Been Upset








Hospital ECC Community ECC Caries-free
Worried
Never Once or twice Sometimes Often Every day or almost every day
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Hospital ECC Community ECC Caries-free
Time-off







Responses to the four items on Parental/family activity showed a similar pattern in all three 
groups, in which the number in the lowest response category was higher. The exception was in 
the item ‘Time-off’, where the Hospital ECC group responses tended to be more evenly 
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Family time










Hospital ECC Communty ECC Caries-free
Attention more
Never Once or twice Sometimes Often Every day or almost every day
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For the two family conflict items ‘Blamed’ and ‘Argued’, there was a largely similar pattern 
of responses in all three groups, whereby the greatest number of responses was in the category 









Hospital ECC Community ECC Caries-free
Blamed









Hospital ECC Community ECC Caries-free
Argued
Never Once or twice Sometimes Often Every day or almost every day
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4.2.2 Responses to individual item of FIS-8 in both settings in New Zealand 
Summary data on frequency of responses to the individual item of the family impact scale (FIS-
8) in all three groups at baseline in the New Zealand samples are presented in Table 4.2.2.  
Table 4.2.2 Frequency of responses to the individual item of FIS-8 in both settings at baseline  
FIS-8 items Never Once/twice Sometimes Often Every day or 
almost every day 
Been Upset      
Hospital ECC 68 43 49 22 8 
Community ECC 3 8 5 1 3 
Caries-free 8 11 1 0 0 
      
Worried/guilty      
Hospital ECC 65 30 44 31 20 
Community ECC 9 10 1 0 0 
Caries-free 8 11 1 0 0 
      
Sleep disrupted      
Hospital ECC 79 46 39 22 4 
Community ECC 10 7 1 2 0 
Caries-free 8 11 1 0 0 
      
Time off (work)      
Hospital ECC 80 60 37 10 3 
Community ECC 8 6 5 1 0 
Caries-free 7 12 0 1 0 
      
Family      
Hospital ECC 115 30 31 9 5 
Community ECC 10 7 2 0 1 
Caries-free 8 12 0 0 0 
      
Attention       
Hospital ECC 106 24 41 15 4 
Community ECC 8 5 3 2 2 
Caries-free 8 10 2 0 0 
      
Blamed      
Hospital ECC 133 18 26 9 4 
Community ECC 7 4 6 1 2 
Caries-free 8 12 0 0 0 
      
Argued      
Hospital ECC 134 29 18 7 2 
Community ECC 10 6 2 2 0 
Caries-free 8 12 0 0 0 
      










For the two parental emotions items, there was a largely similar pattern across the response categories 
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For all four parental/familial activity items, the pattern in the Caries-free group differed 
markedly from those seen in the other two groups. In the Hospital ECC group, there was a 
gradient across the response categories, in which the total number of responses in the category 
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Across the response categories for the items ‘Blamed’ and ‘Argued’, there was a similar pattern 
in the Hospital ECC and Community ECC groups. However, in the Hospital ECC group, the 
number of responses in the category representing the lowest impact was considerably greater. 
The Caries-free group showed a different pattern from those seen in the other two groups, in 
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4.2.3 Responses to individual items of the P-CPQ-16 scale in both settings in Malaysia  
Summary data on frequency of responses to the individual item of the parental-caregivers 
perceptions questionnaire (P-CPQ-16) in all three groups at baseline in New Zealand samples 
are presented in Table 4.2.3. 
Table 4.2.3 Frequency of responses to individual item of P-CPQ-16 in both settings at baseline  
P-CPQ-16 Never Once/twice Sometimes Often Every day or 
almost every 
day 
Pain in teeth/mouth      
Hospital ECC 0 5 7 8 0 
Community ECC 3 6 5 4 2 
Caries-free 28 9 3 0 0 
      
Bleeding gums      
Hospital ECC 12 3 4 1 0 
Community ECC 13 4 1 2 0 
Caries-free 34 4 2 0 0 
      
Bad breath      
Hospital ECC 6 5 3 4 2 
Community ECC 7 3 7 2 1 
Caries-free 33 4 2 1 0 
      
Food caught      
Hospital ECC 5 1 5 7 2 
Community ECC 3 4 11 2 0 
Caries-free 7 21 9 2 1 
      
Difficulty chewing      
Hospital ECC 3 2 6 7 2 
Community ECC 5 4 9 2 0 
Caries-free 33 3 4 0 0 
      
Trouble sleeping      
Hospital ECC 7 5 7 1 0 
Community ECC 13 4 2 1 0 
Caries-free 38 2 0 0 0 
      
Breathed thru mouth      
Hospital ECC 15 1 2 0 2 
Community ECC 20 0 0 0 0 
Caries-free 38 2 0 0 0 
      
Difficulty drinking 
eating hot & cold 
     
Hospital ECC 13 2 3 2 0 
Community ECC 10 3 5 2 0 




(Table 4.2.3 continued) 
      
 Never Once/twice Sometimes Often Every day or 
almost every 
day 
Been irritable      
Hospital ECC 8 3 5 4 0 
Community ECC 6 5 5 4 0 
Caries-free 31 3 5 1 0 
      
Acted shy      
Hospital ECC 12 5 2 1 0 
Community ECC 8 7 4 1 0 
Caries-free 37 1 1 1 0 
      
Worried not healthy      
Hospital ECC 15 3 1 1 0 
Community ECC 12 5 2 1 0 
Caries-free 33 6 1 0 0 
      
Worried different      
Hospital ECC 16 3 0 1 0 
Community ECC 17 2 1 0 0 
Caries-free 38 2 0 0 0 
      
Not wanted to talk      
Hospital ECC 19 1 0 0 0 
Community ECC 16 4 0 0 0 
Caries-free 39 1 0 0 0 
      
Not wanted speak 
loud 
     
Hospital ECC 16 1 3 0 0 
Community ECC 16 1 2 1 0 
Caries-free 39 1 0 0 0 
      
Not wanted spend 
time with  other 
     
Hospital ECC 19 1 0 0 0 
Community ECC 18 1 1 0 0 
Caries-free 38 1 1 0 0 
      
Asked questions      
Hospital ECC 8 4 5 3 0 
Community ECC 9 5 6 0 0 
Caries-free 34 1 5 0 0 
      
 
The majority of responses were ‘Never’. The greatest number of ‘Never’ responses was to the 
item ‘Not wanted to talk to other children’.  
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Figure 4.2.3 Distribution of responses to individual item of P-CPQ-16 scale at baseline  
Domain: Oral symptoms 
 
For the item ‘Pain in teeth or mouth’, the observed gradient in the Hospital ECC group differed 
markedly from those seen in the other two groups: there were a greater number of responses in 
the categories representing higher impact. 
 
 
Responses to the item ‘Bleeding gums’ showed a similar pattern in all three groups, in which 
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There was a similar pattern for the item ‘Bad breath’ in all three groups; there was a greater 
number of responses in the category representing lower impact. 
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Responses to the four items in the ‘Functional limitations’ domain showed a largely similar 
pattern across the response categories in all three groups, whereby the number in the lowest 
category was the highest in the Caries-free group. The exception was for the item ‘Difficulty 
in chewing’, where the Hospital ECC and Community ECC groups had higher numbers of 
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For all four items of the ‘Emotional well-being’ domain, there was a similar pattern in the three 
groups, in which the greatest number of responses was noted in the category representing the 
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There was a largely similar pattern of responses in all three groups. The greatest number of 
responses was in the lowest impact category. Across the groups, the highest number of 
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4.2.4 Responses to individual items of the P-CPQ-16 in both settings in New Zealand 
Summary data on frequency of responses to the individual item of the parental-caregivers 
perceptions questionnaire (P-CPQ-16) in all three groups at baseline in New Zealand samples 
are presented in Table 4.2.4. 
Table 4.2.4 Frequency of responses to individual item of P-CPQ-16 in both settings at baseline  
P-CPQ-16 Never Once/twice Sometimes Often Every day or 
almost every 
day 
Pain in teeth/mouth      
Hospital ECC 38 45 61 34 12 
Community ECC 10 5 3 2 0 
Caries-free 15 4 1 0 0 
      
Bleeding gums      
Hospital ECC 151 15 14 9 1 
Community ECC 18 1 1 0 0 
Caries-free 20 0 0 0 0 
      
Bad breath      
Hospital ECC 69 29 52 25 15 
Community ECC 14 3 3 0 0 
Caries-free 13 5 2 0 0 
      
Food caught      
Hospital ECC 26 46 68 43 7 
Community ECC 4 5 8 2 1 
Caries-free 8 7 5 0 0 
      
Difficulty chewing      
Hospital ECC 82 23 50 24 11 
Community ECC 14 1 2 2 1 
Caries-free 17 1 2 0 0 
      
Trouble sleeping      
Hospital ECC 78 36 53 19 4 
Community ECC 12 3 2 3 0 
Caries-free 12 5 1 2 0 
      
Breathed thru mouth      
Hospital ECC 98 20 53 11 8 
Community ECC 11 2 6 1 0 
Caries-free 12 2 4 2 0 
      
Difficulty drinking 
eating hot & cold 
     
Hospital ECC 89 28 54 12 7 
Community ECC 14 1 3 2 0 
Caries-free 18 2 0 0 0 
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(Table 4.2.4 continued) 





     
Hospital ECC 65 43 49 26 7 
Community ECC 7 3 7 2 1 
Caries-free 12 3 5 0 0 
      
Acted shy      
Hospital ECC 126 26 28 6 4 
Community ECC 14 3 3 0 0 
Caries-free 16 3 1 0 0 
      
Worried not healthy      
Hospital ECC 162 8 14 4 2 
Community ECC 16 1 3 0 0 
Caries-free 19 1 0 0 0 
      
Worried different      
Hospital ECC 166 8 12 3 1 
Community ECC 17 2 1 0 0 
Caries-free 20 0 0 0 0 
      
Not wanted to talk      
Hospital ECC 151 8 24 6 1 
Community ECC 19 1 0 0 0 
Caries-free 17 2 1 0 0 
      
Not wanted speak 
loud 
     
Hospital ECC 159 13 14 3 1 
Community ECC 16 2 2 0 0 
Caries-free 18 1 1 0 0 
      
Not wanted spend 
time with  other 
     
Hospital ECC 155 16 16 1 2 
Community ECC 16 3 1 0 0 
Caries-free 20 0 0 0 0 
      
Asked questions      
Hospital ECC 150 16 19 5 0 
Community ECC 15 5 0 0 0 
Caries-free 20 0 0 0 0 
      
 
The greatest frequency of response was to the response option ‘Never’. Majority of responses 
was to the item ‘Worried different from the other children’. 
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Figure 4.2.4 Distribution of responses to individual item of P-CPQ-16 scale at baseline  
Domain: Oral symptoms 
 
For the item ‘Pain in teeth or mouth’, the pattern in the Hospital ECC group slightly differed 
from those seen in the other two groups; the number of responses was higher in the category 
representing lower impact. 
 
For the item ‘Bleeding gums’, by far the greatest number of responses in all three groups was 
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There was a similar pattern across the response categories in all three groups, with a greater 
number of responses in the category representing lower impact. 
 
 
For the item ‘Food caught in between teeth’, the Hospital ECC and Community ECC groups 
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For the four ‘Functional limitations’ items, there was a largely similar pattern across the 
response categories in all the three groups, whereby the greatest number of responses was in 
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For all four items of the domain ‘Emotional well-being’, there was a largely similar pattern 
across the response categories in all three groups, whereby the greatest number of responses 
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For all four items in the domain ‘Social well-being’, there was a largely similar pattern across 
the response categories in all three groups, whereby the greatest number of responses was in 
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4.3 Reliability and validity of the scales used in the study 
4.3.1 Internal consistency reliability of the P-CPQ-16 and FIS-8 scales 
Cronbach’s alpha values for the P-CPQ-16 and FIS-8 at baseline for both Malaysia and New 
Zealand samples are presented in Table 4.3.1. 
Table 4.3.1 Cronbach’s alpha values for the P-CPQ-16 and FIS-8 in both settings at baseline 
 Locations and settings 
 Malaysia New Zealand 










       
P-CPQ-16  0.73 0.82 0.72 0.83 0.80 0.73 
       
FIS-8  0.71 0.54 0.70 0.81 0.83 0.98 
       
 
The values for Cronbach’s alpha for both scales in both setting in Malaysia and NZ exceeded 
0.70, which showed acceptable internal consistency reliability for the scale. The only exception 




4.3.2 Cross-sectional construct validity of the P-CPQ-16 and FIS-8 scales 
The cross-sectional construct validity of the P-CPQ-16 and FIS-8 scales in Malaysia and New 
Zealand was assessed. Summaries of the responses of the two scales towards the global 
question by the three groups are presented in following section.   
4.3.2.1 Responses to global question of the P-CPQ-16 scale in Malaysian samples 
Summary data on responses to global question of the P-CPQ-16 scale in both settings at 
baseline are presented in Table 4.3.2.1. 
















    
Very little 0.0 (-) 4.0 (-) 3.4 (2.5) 
    
Some 12.5 (2.1) 11.3 (7.8) 5.8 (4.8) 
    
A lot/Very much 
 
16.4 (7.7) 15.7 (7.9) 0.0 (-) 
aP< 0.05; one-way ANOVA – all groups differ 
There were significant differences in mean P-CPQ-16 scores across the response categories of 
the global item. One-way ANOVA showed that there were statistically significant different 
mean scores of the P-CPQ-16 across the global item response options in each of the three 
groups (p<0.05).  
Despite the apparent gradient in mean P-CPQ-16 scores in each of the three samples, the 
within-sample differences were not statistically significant. 
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4.3.2.2 Responses to global question by the FIS-8 scale in Malaysian samples 
Summary of responses to global question of the FIS-8 scale in both settings in Malaysian 
samples at baseline are presented in Table 4.3.2.2. 







   
Not at all 0.0 (0.0)a 4.0 (2.8)a 1.6 (2.2)a 
    
Very little 10.3 (7.6) 6.0 (7.1) 4.9 (4.2) 
    
Some 12.6 (4.9) 7.6 (2.0) 4.2 (2.7) 
    
A lot/Very much 13.9 (6.2) 9.7 (3.9) 10.0 (0.0) 
 
aP< 0.05; one-way ANOVA – all groups differ 
There were  significant differences in mean FIS-8 scores in both settings in Malaysia samples. 
One-way ANOVA showed that there were statistically significant differences mean FIS-8 






4.3.2.3 Responses to global question of the P-CPQ-16 scale in New Zealand samples 
Summary of responses to global question of the P-CPQ-16 scale in both settings in New 
Zealand samples at baseline are presented in Table 4.3.2.3. 







    
Not at all 8.9 (6.0 ) 7.0 (5.2) 3.8 (3.9) 
    
Very little 14.3 (6.5 ) 5.8 (1.9) 0.0 (-) 
    
Some 17.3 ( 9.6) 17.0 (12.3) 0.0 (-) 
    
A lot/Very much 23.0 (10.5 ) 8.5 (3.1) 0.0 (-) 
 
 





4.3.2.4 Responses to global question of the FIS-8 scale in New Zealand samples 
Summary of responses to global question of the FIS-8 scale in both settings in New Zealand 
samples at baseline are presented in Table 4.3.2.4. 







   
Not at all 3.8 (3.8) 6.6 (4.8) 5.2 (4.2) 
    
Very little 6.3 (4.4) 4.7 (5.7) 0.0 (0.0) 
    
Some 7.2 (6.0) 12.5 (2.1) 0.0 (0.0) 
    
A lot/Very much 12.9 (6.9) 12.6 (6.8) 0.0 (0.0) 
 
 












4.4 Family impact scale score by socio-demographic characteristics in the Malaysian  
      and New Zealand samples 
The family impact scale (FIS-8) score by socio-demographic characteristics of parent samples 
in both countries are presented in the following section.  
4.4.1 Family impact scale (FIS-8) score by socio-demographic characteristics in 
         Malaysian samples 
Summary data on mean FIS-8 score by socio-demographic characteristics of the samples in 
three groups at baseline are presented in Table 4.4.1. 
Table 4.4.1 Mean FIS-8 scores by socio-demographic characteristics in both settings at 
baseline 







      
Mean score (SD) 12.9 (5.8) 8.0 (3.8) 3.1 (3.5)a 6.8 (5.8) 
     
Sex     
Male 13.8 (9.0) 7.1 (3.2) 3.6 (2.4) 6.8 (5.9) 
Female 12.7 (5.1) 8.5 (4.1) 3.0 (3.7) 6.9 (5.8) 
         
Relationship     
Parent 12.9 (5.8) 8.0 (3.8) 3.1 (3.4) 6.9 (5.8) 
Non-parent 0.0 (0.0) 0.0 (0.0) 4.5 (6.4) 4.5 (6.4) 
     
Age group     
     20-30 years 12.5 (7.0) 8.5 (2.7) 3.0 (3.7) 7.3 (6.5) 
     31-40 years 14.4 (5.3) 8.6 (3.8) 3.2 (3.7) 6.8 (5.8) 
     41-50 years 10.8 (4.0) 3.0 (2.8) 3.2 (2.3) 5.7 (4.7) 
     
Ethnicity     
Dominant group 
(Malays)  
12.5 (6.0) 8.0 (3.9) 3.2 (3.4) 6.5 (5.5) 
Other 13.5 (5.7) 8.0 (0.0) 2.9 (3.7) 7.6 (6.9) 
     
Highest 
qualification 
    
Primary/ 
intermediate 
- 0.0 (0.0) 7.0 (0.0) 10.0 (4.2) 
Secondary 13.0 (6.5) 7.7 (4.0) 4.2 (2.9) 8.4 (6.0) 
Trade/vocational 11.0 (4.0) 6.3 (4.7) 2.8 (4.2) 4.3 (5.0) 
Tertiary 
 
14.7 (6.0) 9.3 (3.1) 2.0 (1.9) 6.6 (5.8) 
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There were no statistically significant differences by socio-demographic characteristics. 
The distribution of FIS-8 scores in both settings in Malaysia at baseline is presented in Figure 
4.4.1. 
Figure 4.4.1 Distribution of FIS-8 scores in both settings at baseline  
 
The distribution of FIS-8 scores was skewed to the left.  
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4.4.2 Family impact scale (FIS-8) score by socio-demographic characteristics in New  
         Zealand samples 
Summary data on mean FIS-8 score by socio-demographic characteristics of the parent samples 
from both groups in community setting at baseline are presented in Table 4.4.2. 
Table 4.4.2 Mean FIS-8 scores by socio-demographic characteristics in the New Zealand 
community setting at baseline 
 
 
There were no statistically significant differences by socio-demographic characteristics. 
However, in the category representing highest qualification, it is notable that there was a 
gradient in mean FIS-8 scores in the Community ECC group in which the greatest score was 






     
Mean score (SD) 8.1 (5.9) 5.2 (4.2) 6.7 (5.3) 
    
Sex    
Male 1.0 (0.0) 4.0 (5.7) 3.0 (4.4) 
Female 8.5 (5.8) 5.3 (4.2) 7.0 (5.3) 
        
Relationship    
Parent 8.0 (6.0) 5.2 (4.2)   6.5 (5.3) 
Non-parent 11.0 (0.0) 0.0 (0.0) 11.0 (0.0) 
    
Age group    
     20-30 years 8.3 (5.8) 6.0 (5.3) 7.6 (5.5) 
     31-40 years 8.6 (6.5) 4.5 (4.1) 6.1 (5.5) 
     41-50 years 6.0 (5.6) 9.5 (2.1) 7.4 (4.5) 
    
Ethnicity    
Dominant group (European)  9.2 (6.3) 5.8 (4.1) 7.1 (5.3) 
Other 6.5 (5.2) 0.0 (0.0) 5.2 (5.3) 
    
Highest qualification    
Secondary 5.8 (4.5) 4.0 (4.6) 5.1 (4.4) 
Trade/vocational 6.3 (4.2) 8.0 (0.0) 6.8 (3.5) 
Tertiary 9.8 (6.7) 5.3 (4.3) 7.2 (5.8) 
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The distribution of FIS-8 scored by parent/caregiver in the community setting in New Zealand 
at baseline is presented in Figure 4.4.2. 
 
Figure 4.4.2 Distribution of FIS-8 score in community setting at baseline 
 





4.5 Parental-Caregivers Perceptions Questionnaire (P-CPQ-16) scale score by socio-
demographic characteristics of the Malaysian and New Zealand samples 
Data on the parental-caregivers perceptions questionnaire (P-CPQ-16) scale scores by socio-
demographic characteristics of parent samples in both countries are presented in the following 
section. 
4.5.1 Parental-Caregivers Perceptions Questionnaire (P-CPQ-16) scale score by socio-
demographic characteristics of Malaysian samples 
Summary data on the scale scores by socio-demographic characteristics of the samples in all 
three groups are presented in Table 4.5.1. 
Table 4.5.1 Mean P-CPQ-16 scores by socio-demographic characteristics in both settings at 
baseline (Malaysian samples) 







      
Mean score (SD) 16.1 (7.4) 14.3 (8.1) 4.2 (4.2)a   9.7 (8.3) 
     
Sex     
Male 13.8 (8.9) 14.7 (7.1) 4.8 (2.9) 10.1 (7.5) 
Female 16.6 (7.2) 14.0 (8.8) 4.0 (4.5)   9.5 (8.6) 
         
Relationship     
Parent 16.1 (7.4) 14.3 (8.1) 4.3 (4.3) 9.9 (8.3) 
Non-parent   0.0 (0.0)   0.0 (0.0) 1.5 (0.7) 1.5 (0.7) 
     
Age group     
     20-30 years 16.8 (7.3) 13.8 (9.3) 3.0 (4.3) 9.7 (9.0) 
     31-40 years 16.3 (8.9) 15.1 (8.1) 4.9 (4.5)       10.1 (8.4) 
     41-50 years 14.3 (5.4)   9.0 (7.1) 3.7 (2.4)  8.1 (6.3) 
     
Ethnicity     
Dominant group 
(Malays)  
15.3 (6.6) 14.3 (8.3) 4.6 (4.6) 9.7 (8.1) 
Other 17.1 (8.7) 13.0 90.0) 2.9 (2.1) 9.4 (9.1) 
     
Highest qualification     
Primary/ 
intermediate 
11.0 (0.0) 0.0 (0.0) 4.0 (0.0) 7.5 (5.0) 
Secondary 16.2 (7.2) 15.5 (8.2) 3.8 (2.6)       11.8 (8.5) 
Trade/vocational 17.7 (3.8) 13.3 (9.5) 4.7 (5.6)  7.4 (7.5) 
Tertiary   15.3 (13.1) 12.5 (8.3) 3.8 (3.0)  8.6 (8.4) 
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While the overall scores in the three groups differed, there were no statistically significant 
differences by socio-demographic characteristics. 
 
The distribution of P-CPQ-16 scores in the Malaysian sample at baseline is presented in Figure 
4.5.1. 
Figure 4.5.1 Distribution of P-CPQ-16 scores in both settings at baseline 
 





4.5.2 Parental-Caregivers Perceptions Questionnaire (P-CPQ-16) scale score by socio- 
demographic characteristics of New Zealand samples 
Summary data on P-CPQ-16 scores by socio-demographic characteristics of the parent samples 
of the two groups from the community setting are presented in Table 4.5.2. 
Table 4.5.2 Mean P-CPQ-16 score by socio-demographic characteristics in the community 
setting at baseline 
aP<0.001;Kruskal-Wallis test: the two groups differ from one another. 
While the overall scores in the three groups differed, there were no statistically significant 







     
Mean score (SD) 9.3 (7.1) 4.4 (4.1)a 6.8 (6.2) 
    
Sex    
Male 3.0 (0.0) 0.5 (0.7) 1.3 (1.5) 
Female 9.6 (7.1) 4.8 (4.1) 7.2 (6.2) 
        
Relationship    
Parent 9.5 (7.2) 4.4 (4.1) 6.9 (6.3) 
Non-parent 5.0 (0.0) 0.0 (0.0) 5.0 (0.0) 
    
Age group    
     20-30 years 9.1 (7.3) 5.0 (4.6) 7.9 (6.6) 
     31-40 years 9.2 (6.7) 3.8 (3.4) 6.0 (5.5) 
     41-50 years   9.7 (10.8) 7.5 (9.2) 8.8 (9.0) 
    
Ethnicity    
Dominant group (Europeans)  8.3 (5.7) 4.7 (4.1) 6.1 (5.0) 
Other 10.8 (9.0) 1.0 (1.4) 8.8 (9.0) 
    
Highest qualification    
Secondary 7.7 (7.7) 4.5 (2.6) 6.4 (6.2) 
Trade/vocational 7.3 (5.1) 6.0 (0.0) 7.0 (4.2) 
Tertiary 10.6 (7.4) 4.2 (4.5) 6.9 (6.6) 
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The distribution of P-CPQ-16 scores in New Zealand samples at baseline is presented in Figure 
4.5.2. 
Figure 4.5.2 Distribution of P-CPQ-16 scale scores in community setting at baseline 
 
 
The distribution of P-CPQ-16 scores was skewed to the left.  
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4.6 Impact experienced by parent samples in Malaysian and New Zealand samples: 
Scale and subscale scores on the family impact scale (FIS-8) 
The exploration of parent OHRQoL experiences in Malaysian samples was carried-out using 
the Family Impact Scale (FIS-8). There were three subscale included in the scale; 
Parental/family activity, Parental emotions and Family conflict. 
4.6.1 Impact experienced by parent samples in Malaysia: Scale and subscale score of family 
impact scale (FIS-8)  
Summary data on FIS-8 scale and subscale scores at baseline in both settings in Malaysia are 
presented in Table 4.6.1.  







Scale and subscale Mean score (SD) Mean score (SD) Mean score (SD) 
   
FIS-8           12.9 (5.8) 8.0 (3.8) 3.1 (3.5)a 
    
Subscale    
   Parental/family activity 5.2 (3.3) 2.8 (2.3) 1.0 (1.7)a 
   Parental emotions 4.7 (2.3) 3.6 (1.7) 1.4 (1.7)a  
   Family conflict 3.1 (1.8) 1.7 (1.2) 0.7 (1.2)a 
   
aP<0.001;Kruskal-Wallis test: all groups differ from one another. 
 
Across the three groups, the highest mean FIS-8 score was in the Hospital ECC group followed 
by the Community ECC and Caries-free groups. The score of the Hospital ECC group was 
more than three times the score of the Caries-free group, and the score of Community ECC 
was more than double that of the Caries-free group.  
For the subscales, the pattern in Hospital ECC was differed from the other two groups. In the 
Hospital ECC group, the highest mean score was in the parental/family activity domain, 
whereas in the Community ECC and Caries-free groups, the highest score was in the parental 




The distribution of FIS-8 overall score in both settings is presented in Figure 4.6.1 
Figure 4.6.1 Distribution of FIS-8 overall score in both settings at baseline 
 
 
The distribution of FIS-8 subscale scores in both settings at baseline is presented in Figure 
4.6.2. 
Figure 4.6.2 Distribution of mean FIS-8 score by subscale (FPE; Parental Emotions subscale, 
FPF;                Parental/family activity subscale and FFC; Family conflict subscale)  





The distribution of mean FIS-8 scores was positively skewed for the overall and the four 




4.6.2 Impact experienced by parent samples in New Zealand: Scale and subscale score  
of family impact scale (FIS-8)  
Summary data on FIS-8 scale and subscale scores at baseline in both settings in New Zealand 
are presented in Table 4.6.2.  







Scale and subscale Mean score (SD) Mean score (SD) Mean score (SD) 
    
FIS-8  7.5 (5.8) 8.1 (5.9) 5.2 (4.2) 
    
Subscale    
   Parental/family activity 3.6 (3.1) 3.7 (3.2) 2.7 (2.2) 
   Parental emotions 2.8 (2.3) 2.3 (1.6) 1.3 (1.2) 
   Family conflict 1.1 (1.7) 2.2 (2.0) 1.2 (1.0) 
    
 
Across the three groups, the highest mean FIS-8 score was the Community ECC group 
followed by the Hospital ECC and then the Caries-free groups. The score of Community ECC 
group was slightly higher than the Hospital ECC and nearly double than that the Caries-free 
group.  
For the subscale, there was a similar pattern of sequence of scores in all three groups, in which 
the highest score was the parental/family activity, followed by the parental emotions and the 











The distribution of the FIS-8 overall score in the community setting is presented in Figure 
4.6.3. 
Figure 4.6.3 Distribution of the FIS-8 overall score in the community setting at baseline 
 
 
The distribution of FIS-8 subscale scores in the community setting is presented in Figure 4.6.4. 
Figure 4.6.4 Distribution of FIS-8 scores by subscale (FPE; Parental emotions subscale, FPF;  







The distribution of FIS-8 scores was positively skewed for the overall and the four subscales 
in community setting in New Zealand. 
 
 
               
 
 









4.7 Impact experienced by parent samples in Malaysia and New Zealand: Individual 
item score of family impact scale (FIS-8) 
The family impact scale (FIS-8) used in the study consist of three subscales. In each subscale, 
there are a number of items as detailed in the table below.  
4.7.1 Impact experienced by parent samples in Malaysia: Individual items score on the 
 family impact scale (FIS-8) 
Summary data on individual items of the FIS-8 scale in both settings in Malaysia at baseline 
are presented in Table 4.7.1.  













    
Parental/family activity    
Sleep disrupted 1.5 (1.2) 0.7 (0.9) 0.1 (0.4) 
Attention more  0.9 (1.3) 0.9 (1.1) 0.3 (0.9) 
Time-off  1.9 (1.3) 0.8 (0.9) 0.4 (0.6) 
Family time  1.0 (1.3) 0.5 (0.8) 0.2 (0.6) 
    
Parental emotions    
Upset 2.7 (1.1) 1.9 (1.0) 0.9 (1.1) 
Worried  2.1 (1.4) 1.7 (1.1) 0.5 (0.9) 
    
Family conflict    
Blamed  2.1 (1.3) 1.1 (1.0) 0.5 (0.7) 
Argued  1.0 (1.1) 0.6 (0.9) 0.3 (0.6) 
    
 
Overall, mean item scores were highest in the Hospital ECC group and lowest in the Caries-
free group.  
Within the Parental/family activity domain, the highest mean scores were seen in the item 
‘Time-off’. For the Parental emotions domain, the highest mean scores were in the item 
‘Upset’; for Family conflict domain, the higher mean scores were for the item ‘Blamed’.  
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4.7.2 Impact experienced by parent samples in New Zealand: Individual item score of 
 family impact scale (FIS-8) 
Summary data on individual item of FIS-8 scale in both settings in New Zealand at baseline 
are presented in Table 4.7.2.  












    
Parental/family activity    
Sleep disrupted 1.1 (1.1) 0.8 (1.0) 0.7 (0.5) 
Attention more  0.9 (1.1) 1.3 (1.4) 0.7 (0.7) 
Time-off  0.9 (1.0) 1.0 (1.0) 0.8 (0.7) 
Family time  0.7 (1.1) 0.8 (1.0) 0.6 (0.5) 
    
Parental emotions    
Upset 1.3 (1.2) 1.7 (1.3) 0.7 (0.6) 
Guilty 1.5 (1.4) 0.6 (0.6) 0.7 (0.6) 
    
Family conflict    
Blamed  0.6 (1.0) 1.4 (1.3) 0.6 (0.5) 
Argued  0.5 (0.9) 0.8 (1.0) 0.6 (0.5) 
Overall, mean item scores were higher in the Hospital ECC and Community ECC groups than 
the Caries-free group. 
The item score of Hospital ECC and Community ECC group were higher than the Caries-free 
group. In Hospital ECC group, the two items of parental emotions have scores higher than the 
other items of the group. The highest score was item ‘Guilty’ and the lowest was item ‘Argued’. 
The score of items in parental/family activity was not much different to each other. And score 
of the two items of family conflict domain was among the least.  
Most item of parental/family activity domain in Community ECC group scored higher than the 
Hospital ECC and Caries-free group. The highest score of the group was item ‘Upset’ and the 
lowest was item ‘Guilty’, both item were from parental emotions domain. The score of item 
‘Blamed’ was double the item ‘Argued’ and both item score was higher than the others. 
Across the three groups, the item score in Caries-free group was the lowest with mean FIS-8 
score ranged from 0.6 to 0.8 score.   
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4.7.3 Impact experiences: Comparison of parent samples in Malaysia and New Zealand 
Summary data on overall family impact scale (FIS-8) scores by parent samples for both settings 
in Malaysia and New Zealand at baseline are presented in Table 4.7.3.  
Table 4.7.3 Mean FIS-8 overall score in both settings and locations at baseline  
 Locations and settings 






















     
FIS-8    12.9 











     
aP<0.05;  
The mean FIS-8 overall score of Hospital ECC group in Malaysia was higher than New 
Zealand. The score of Community ECC group was similar in both countries. However, for the 




4.8 Performances of individual item of family impact scale (FIS-8) in Malaysian samples 
Performances of individual item of the family impact scale (FIS-8) for all three groups in both 
settings are presented in following section. 
4.8.1 Performances of individual item of family impact scale (FIS-8) in Hospital ECC 
 group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Hospital ECC group are presented in Table 4.8.1. 
Table 4.8.1 Impact score and ranking of individual item of family impact scale (FIS-8) for 
Hospital ECC group  
 Domain and Item Prevalence 
(%) 
Mean  





     
Parental/family activity     
Sleep disrupted 50.0 1.5 (1.2) 75.0 5 
Time-off 65.0 1.9 (1.3) 123.5 4 
Family-time 30.0 1.0 (1.3) 30.0 7 
Attention more 30.0 0.9 (1.3) 27.0 8 
     
Parental emotions     
Upset 85.0 2.7 (1.1) 229.5 1 
Worried 60.0 2.1 (1.4) 126.0 3 
     
Family conflict     
Blamed 70.0 2.1 (1.3) 147.0 2 
Argued 40.0 1.0 (1.1) 40.0 6 
     
     
  
Overall, the highest impact was for the item ‘Upset’ in the Parental emotions domain, followed 
by the item ‘Blamed’ in the Family conflict domain. Most of the lowest-ranking items were in 








4.8.2 Performances of individual item of family impact scale (FIS-8) in Community 
 ECC group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Community ECC group are presented in Table 4.8.2. 
Table 4.8.2 Impact score and ranking of individual item of family impact scale (FIS-8) for 
Community ECC group  
Domain and Item Prevalence 
(%) 
Mean  





     
Parental/family activity     
Sleep disrupted 20.0 0.7 (0.9) 14.0 6 
Time-off 25.0 0.8 (0.9) 20.0 5 
Family-time 10.0 0.5 (0.8)   5.0 8 
Attention more         25.0 0.9 (1.1) 22.5 4 
     
Parental emotions     
Upset 80.0 1.9 (1.0) 152.0 1 
Worried 65.0 1.7 (1.1) 110.5 2 
     
Family conflict     
Blamed 30.0 1.1 (1.0) 33.0 3 
Argued         15.0 0.6 (0.9)   9.0 7 
     
     
 
Overall, the highest impact was for the item ‘Upset’ in the Parental emotions domain, followed 
by the item ‘Worried’ in the same domain. Most of the lowest-ranking items were in the 
Parental/family activity domain.  
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4.8.3 Performances of individual item of family impact scale (FIS-8) in Caries-free  
group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Caries-free group are presented in Table 4.8.3. 
Table 4.8.3 Impact score and ranking of individual item of family impact scale (FIS-8) for 
Caries-free group  








     
Parental/family activity     
Sleep disrupted 2.5 0.1 (0.4) 0.3 8 
Time-off 5.0 0.4 (0.6) 2.0 7 
Family-time 7.5 0.2 (0.6) 1.5 5 
Attention more           7.5 0.3 (0.9) 2.3 4 
     
Parental emotions     
Upset 27.5 0.9 (1.1) 24.8 1 
Worried          12.5 0.5 (0.9)   6.3 2 
     
Family conflict     
Blamed 12.5 0.5 (0.7) 6.3 3 
Argued 5.0 0.3 (0.6) 1.5 6 
     
     
 
Overall, impact of the individual item of FIS-8 in Caries-free group was low. The highest 
impact was for the item ‘Upset’ in the Parental emotions domain, followed by item ‘Worried’ 




4.9 Performances of individual item of family impact scale (FIS-8) in New Zealand 
samples 
Performances of individual item of the family impact scale (FIS-8) for all three groups in both 
settings are presented in following section. 
4.9.1 Performances of individual item of family impact scale (FIS-8) in Hospital ECC  
group 
Summary data on prevalence, item mean score and impact score of individual item of FIS-8 in 
Hospital ECC group are presented in Table 4.9.1.  
Table 4.9.1 Impact score and ranking of individual item of FIS-8 for Hospital ECC group  









     
Parent/family activity     
Sleep disrupted 34.2 1.1 (1.1) 37.6 2 
Time-off 26.3 0.9 (1.0) 23.7 4 
Family 23.7 0.7 (1.1) 16.6 6 
Attention more 31.6 0.9 (1.1) 28.4 3 
     
Parental emotions     
Upset 15.8 1.3 (1.2) 20.5 5 
Guilty 50.0 1.5 (1.4) 75.0 1 
     
Family conflict     
Blamed 20.5 0.6 (1.0) 12.3 7 
Argued 14.2 0.5 (0.9)   7.1 8 
     
     
 
The highest impact score for individual item by domain was; item ’Sleep disrupted’ for the 
parental/ family activity domain, item ‘Guilty’ for parental emotions and item ‘Blamed’ for the 
family conflict.  
Across the eight items of the scale, item ‘Guilty’ scored the highest and been ranked first. The 
score was three times than that the item ‘Upset’ of the same domain, parental emotions. Most 
item of parental/family activity showed a higher score than other items. They were ranked 
among the top range of the ranking as their impact score were among the greatest. The two 
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4.9.2 Performances of individual item of family impact scale (FIS-8) in Community 
 ECC group 
Summary data on prevalence, item mean score and impact score of individual item of family 
impact scale (FIS-8) in the Community ECC group in New Zealand are presented in Table 
4.9.2.  
Table 4.9.2 Impact score and ranking of individual item of FIS-8 scale for Community ECC 
group  








     
Parental/family activity     
Sleep disrupted 15.0 0.8 (1.0) 12.0 6 
Attention more 35.0 1.3 (1.4) 45.5 3 
Time-off 30.0 1.0 (1.0) 30.0 4 
Family time 15.0 0.8 (1.0) 12.0 7 
     
Parental emotions     
Upset 45.0 1.7 (1.3) 76.5 1 
Worried 5.0 0.6 (0.6) 3.0 8 
     
Family conflict     
Blamed 45.0 1.4 (1.3) 63.0 2 
Argued 20.0 0.8 (1.0) 16.0 5 
     
     
 
The highest impact score for individual item by domain was; item ’Attention more’ for the 
parental/ family activity, item ‘Upset’ for parental emotions domain,  and item ‘Blamed’ for 
the family conflict.  
The two items of parental emotions showed a contradicted score. The item ‘Upset’ scored the 
highest and ranked first, the score was obviously greater than the item ‘Worried’, which scored 
the least and been ranked last in the ranking. The item ‘Blamed’ was ranked second, and the 
score was more than three times than that the item ‘Argued’ from the same domain. Most item 




4.9.3 Performances of individual item of family impact scale (FIS-8) in Caries-free 
 group 
Summary data on prevalence, item mean score and impact score of individual item of family 
impact scale (FIS-8) in Caries-free group in New Zealand are presented in Table 4.9.3.  
Table 4.9.3 Impact score and ranking of individual items of FIS-8 scale for Caries-free group  








     
Parental/family activity     
Sleep disrupted 0.0 0.7 (0.5) 0.0 5 
Attention more 10.0 0.7 (0.7) 7.0 1 
Time-off 5.0 0.8 (0.7) 4.0 2 
Family time 0.0 0.6 (0.5) 0.0 6 
     
Parental emotions     
Upset 5.0 0.7 (0.6) 3.5 3 
Worried 5.0 0.7 (0.6) 3.5 4 
     
Family conflict     
Blamed 0.0 0.6 (0.5) 0.0 7 
Argued 0.0 0.6 (0.5) 0.0 8 
     
     
 
The impact score of individual item of FIS-8 scale in Caries-free group was low. At this 
condition, the highest impact score for individual item by domain was; item ‘Attention more’ 
for the parental/ family activity, item ‘Upset’ for parental emotions domain,  and item ‘Blamed’ 
for the family conflict.   
Across the relative low score of the items, the item ‘Attention more’ from the parental/family 
activity domain scored the highest and been ranked first, followed by the item ‘Time-off’. The 
score of items ‘Upset and ‘Worried’ from the parental emotions ranked at the middle range of 
the ranking and the two items of family conflict were ranked at the bottom  range as their 






4.10 Impact experiences: Child OHRQoL experiences by parent perceptions in 
Malaysian and New Zealand samples 
The affected children’s OHRQoL experiences were explored using the parental-caregivers 
perceptions questionnaire (P-CPQ-16). Their impact experiences by socio-demographic 
characteristics are presented in following section. 
4.10.1 Impact experiences: Child OHRQoL experiences by parent perceptions in 
 Malaysian samples 
Summary data on parental-caregivers perceptions questionnaire (P-CPQ-16) scores by socio-
demographic characteristics in all three groups are presented in Table 4.10.1.  
Table 4.10.1 Mean P-CPQ-16 score by child’s socio-demographic characteristics in both 
settings at baseline 
aP<0.001;Kruskal-Wallis test: all groups differ from one another 
There were no statistically significant differences by socio-demographic characteristics for all 








Male 15.3 (7.5) 14.3 (8.2) 3.2 (2.3) 
Female 19.3 (6.7) 14.2 (8.3) 5.1 (5.2) 
      
Age group   
     2-4 years 16.1 (7.5) 11.3 (7.9) 2.9 (3.6) 
     5-6 years 16.0 (7.6) 16.6 (7.7) 5.2 (4.5) 
  
Ethnicity  
Dominant group (Malays)  15.3 (6.6) 14.3 (8.3) 4.5 (4.6) 
Other 17.1 (8.7) 13.0 (0.0) 3.1 (2.1) 
  
Mean score (SD)    




4.10.2 Impact experiences: Child OHRQoL experiences by parent perceptions in New  
Zealand samples 
Summary data on mean parental-caregivers perceptions questionnaire (P-CPQ-16) score by 
socio-demographic characteristics for all three groups at baseline are presented in Table 4.10.2. 
 
Table 4.10.2 Mean P-CPQ-16 score by child’s socio-demographic characteristics in both 
settings at baseline 
 
aP<0.001;Kruskal-Wallis test: all groups differ from one another 
*Data was not collected 
 














Male 13.2 (8.2)   8.4 (7.3) 6.0 (4.3) 
Female 13.9 (9.3) 11.2 (6.9) 2.3 (2.7) 
      
Age group   
     2-4 years * 11.4 (7.2) 4.2 (4.0) 




Dominant group (European) 11.4 (7.1)   7.7 (5.8) 4.7 (4.1) 
Other 14.9 (7.9) 11.6 (8.5) 1.0 (1.4) 
    
Mean score (SD)    
Overall 13.5 (8.7) 9.7 (7.5) 4.7 (4.3)a 
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4.11 Child OHRQoL experiences in Malaysia and New Zealand: P-CPQ-16 scale and 
subscale score 
Exploration of the affected children’s OHRQoL experiences in Malaysia was carried out using 
parental-caregivers perceptions questionnaire (P-CPQ-16). The scale and subscale score of the 
three groups from both countries are presented in following section.  
4.11.1 Child OHRQoL experiences in Malaysia: P-CPQ-16 scale and subscale score 
Summary data on mean score of the P-CPQ-16 scale and subscale in both settings in Malaysia 
are presented in Table 4.11.1.  







Scale Mean score (SD) Mean score (SD) Mean score (SD) 
   
P-CPQ-16             15.2 (7.1)       12.9 (7.4) 4.0 (3.9) 
   
Subscale   
Oral symptoms 
 
6.4 (2.9) 5.4 (2.7) 2.1 (1.9) 
Functional limitations 
 
4.6 (2.9) 2.9 (2.3) 0.6 (1.3) 
Emotional well-being 
 
2.6 (2.5) 3.1 (2.4) 0.9 (1.6) 
Social well-being 
 
1.6 (1.5) 1.6 (1.8) 0.4 (0.9) 
 
The highest mean overall score was in the Hospital ECC group, with the lowest in the Caries-
free group. This pattern was apparent for all four subscales, with the exception of the Emotional 







4.11.2 Child OHRQoL experiences in New Zealand: P-CPQ-16 scale and subscale score 
Summary data on mean score of the P-CPQ-16 scale and subscale in both settings in New 
Zealand are presented in Table 4.11.2.  







Scale and subscale Mean score (SD) Mean score (SD) Mean score (SD) 
   
P-CPQ-16 
     
      13.5 (8.7) 9.7 (7.5) 4.7 (4.3) 
   
Subscale   
Oral symptoms 
 
5.3 (2.8) 3.3 (2.6) 1.6 (1.4) 
Functional limitations 
 
4.5 (3.3) 3.2 (3.4) 1.8 (2.3) 
Emotional well-being 
 
2.4 (2.4) 2.6 (2.6) 1.0 (1.2) 
Social well-being 
 
1.4 (2.4) 0.9 (1.4) 0.4 (1.0) 
 
The highest mean overall score was in the Hospital ECC group, with the lowest in the Caries-
free group. This pattern was apparent for all four subscales, with the exception of the Emotional 
well-being where the two ECC groups did not differ.  
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4.11.3 Child OHRQol experiences in Malaysia and New Zealand: Comparison of P- 
CPQ-16 overall score 
Summary data on the mean scores in the child samples for both settings in Malaysia and New 
Zealand at baseline are presented in Table 4.11.3.  
Table 4.11.3 Mean P-CPQ-16 overall score by locations and settings at baseline 
 Locations and settings 










Scale Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
     
P-CPQ-16 
      
15.2 (7.1) 12.9 (7.4) 4.0a (3.9) 13.5 (8.7) 9.7 (7.5) 4.7a (4.3) 
     
aP<0.05; Oneway ANOVA 
The mean P-CPQ-16 overall score of the Hospital ECC and Community ECC group was three 
times than that the Caries-free group in both countries. There was a similar pattern in both 
countries, in which the highest score was the Hospital ECC group followed by the Community 




4.12 Child OHRQoL experiences in Malaysia and New Zealand: Individual item score 
of P-CPQ-16 scale 
The P-CPQ-16 scale has been used to assess the OHRQoL experiences of the child sample at 
baseline in both settings in Malaysia. The scale has four domains in which each domain consist 
of four items. 
4.12.1 Child OHRQoL experiences in Malaysia: Individual item score of P-CPQ-16 
scale  
Summary data on individual items of the P-CPQ-16 in both settings in Malaysia at baseline are 
presented in Table 4.12.1.  






Domain and Item Mean score (SD) Mean score (SD) Mean score (SD) 
  
Oral symptoms  
Pain 2.2 (0.8) 1.8 (1.2) 0.4 (0.6) 
Food caught 2.0 (1.4) 1.6 (0.9) 1.2 (0.9) 
Bad breath 1.6 (1.4) 1.4 (1.2) 0.3 (0.8) 
Bleeding gums 0.7 (1.0) 0.6 (1.0) 0.2 (0.5) 
    
Emotional well-being  
   Irritable 1.3 (1.2) 1.4 (1.1) 0.4 (0.8) 
   Shy 0.6 (0.9) 0.9 (0.9) 0.2 (0.6) 
   Worried 0.4 (0.8) 0.6 (0.9) 0.2 (0.5) 
   Felt different 0.3 (0.7) 0.2 (0.5) 0.1 (0.4) 
    
Social well-being  
   Talk 0.1 (0.2) 0.2(0.4) 0.0 (0.2) 
   Loud 0.4 (0.7) 0.4 (0.9) 0.0 (0.2) 
   Other child 0.1 (0.2) 0.2 (0.5) 0.1 (0.4) 
   Question 1.2 (1.1) 0.9 (0.9) 0.3 (0.7) 
    
Functional limitations  
   Chewing 2.2 (1.2) 1.4 (1.0) 0.3 (0.6) 
   Sleep 1.1 (1.0) 0.6 (0.9) 0.1 (0.2) 
   Breath thru mouth 0.7 (1.3) 0.0 (0.0) 0.1 (0.4) 
   Cold food 0.7 (1.1) 1.0 (1.1) 0.2 (0.5) 
    
Overall, mean item scores were highest in the Hospital ECC group and lowest in the Caries-




4.12.2 Child OHRQoL experiences in New Zealand: Individual item of P-CPQ-16 score 
Summary data on mean score of individual item of parental-caregivers perceptions 
questionnaire (P-CPQ-16) in both settings at baseline are presented in Table 4.12.2.  
Table 4.12.2 Mean P-CPQ-16 score by individual item at baseline in both settings  
 
For Oral symptom domain analysis, the ECC group in both settings showed a similar sequence 
in the item’s scoring. The sequences noted as; ‘Food caught’, ‘Pain’, ‘Bad breath’ and followed 
by ‘Bleeding gums’.  The ‘Food caught’ item of Oral symptoms domain in hospital setting 
showed the highest score and the lowest is ‘Bleeding gums’ in Caries-free group in community 
setting.  
Emotional well-being domain analysis showed that there was a similar sequences of scores for 
all items in all groups. Sequences show the highest score to the lowest as “Irritable, “Shy”, 
“Worried’ and followed by ‘Felt different’. The ‘Irritable’ item is the highest and the lowest is 







Domain and Item Mean score (SD) Mean score (SD) Mean score (SD) Mean score (SD) 
     
Oral symptoms     
Pain 1.7 (1.2) 1.0 (1.3) 0.3 (0.6) 2.9 (1.0) 
Food caught 1.8 (1.1) 1.6 (1.1) 0.9 (0.8) 4.2 (1.0) 
Bad breath 1.4 (1.3) 0.5 (0.8) 0.5 (0.7) 2.3 (0.9) 
Bleeding gums 0.4 (0.9) 0.4 (1.1) 0.0 (0.0) 0.7 (0.7) 
     
Emotional well-being     
   Irritable 1.3 (1.2) 1.4 (1.2) 0.7 (0.9) 3.3 (1.1) 
   Shy 0.6 (1.0) 0.5 (0.8) 0.3 (0.6) 1.3 (0.8) 
   Worried 0.3 (0.8) 0.4 (0.8) 0.1 (0.2) 0.7 (0.6) 
   Felt different 0.2 (0.7) 0.2 (0.5) 0.0 (0.0) 0.4 (0.4) 
     
Social well-being     
   Talk 0.4 (0.9) 0.1 (0.2) 0.2 (0.5) 0.7 (0.5) 
   Loud 0.3 (0.7) 0.3 (0.7) 0.2 (0.5) 0.7 (0.6) 
   Other child 0.3 (0.7) 0.3 (0.6) 0.0 (0.0) 0.6 (1.3) 
   Question 0.4 (0.8) 0.3 (0.4) 0.0 (0.0) 0.6 (0.4) 
     
Functional limitations     
   Chewing 1.3 (1.3) 0.8 (1.3) 0.3 (0.6) 2.3 (1.1) 
   Sleep 1.1 (1.1) 0.8 (1.2) 0.7 (1.0) 2.6 (1.1) 
   Breath thru mouth 1.0 (1.2) 0.9 (1.0) 0.8 (1.1) 2.7 (1.1) 
   Cold food 1.1 (1.2) 0.8 (1.3) 0.1 (0.3) 1.9 (0.9) 
     
149 
 
For Social well-being domain, scores of the items was low in all groups. These scores were the 
lowest among the items of P-CPQ-16 scale. 
In Functional limitations domain, the mean score of all items in ECC group in both setting was 
not much different to each other. The scores sequence in hospital setting was different from the 
community setting. The highest score in hospital setting was item ‘Chewing’, whereas in 
community setting was item ‘Breath thru mouth’. Across all three groups, the Caries-free group 




4.13 Performances of individual item of parental-caregivers perceptions questionnaire 
(P-CPQ-16) in Malaysian samples 
Performances of individual item of the parental-caregivers perceptions questionnaire (P-CPQ-
16) for all three groups in both settings in Malaysia are presented in following section. 
4.13.1 Performances of individual item of parental-caregivers perceptions questionnaire  
(P-CPQ-16) in Hospital ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Hospital ECC group at baseline are 
presented in Table 4.13.1. 
Table 4.13.1 Impact score and ranking of individual item of P-CPQ-16 for Hospital ECC group   








Oral symptoms     
Pain 75.0 2.2 (0.8) 165.0 1 
Food caught 70.0 2.0 (1.4) 140.0 3 
Bad breath 45.0 1.6 (1.4)   72.0 4 
Bleeding gums 25.0 0.7 (1.0)   17.5 8 
     
Emotional well-being     
   Irritable 45.0 1.3 (1.2) 58.5 5 
   Shy 15.0 0.6 (0.9)   9.0 11 
   Worried 10.0 0.4 (0.8)   4.0 13 
   Felt different   5.0 0.3 (0.7)   1.5 14 
     
Social well-being     
   Talk   0.0 0.1 (0.2)   0.0 15 
   Loud 15.0 0.4 (0.7)   6.0 12 
   Other child   0.0 0.1 (0.2)   0.0 16 
   Question 40.0 1.2 (1.1) 48.0 6 
     
Functional limitations     
   Chewing 75.0 2.2 (1.2) 165.0 2 
   Sleep 40.0 1.1 (1.0)   44.0 7 
   Breath thru mouth 20.0 0.7 (1.3)   14.0 10 
   Cold food 25.0 0.7 (1.1)   17.5 9 
 
Most of the items of Oral symptoms domain scored higher than the other items and was ranked in the 
upper range of the ranking. The highest impact score was item ‘Pain’, the score was similar to item 
‘Chewing’ of functional limitations domain. The other items of functional limitations domain showed 
a low score. The score of items in Emotional well-being and Social well-being were among the lowest 
and was ranked at the bottom range of the ranking.    
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 4.13.2 Performances of individual item of parental-caregivers perceptions 
questionnaire (P-CPQ-16) in Community ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Community ECC group at baseline are 
presented in Table 4.13.2. 
Table 4.13.2 Impact score and ranking of individual item of P-CPQ-16 for Community ECC 
group   








     
Oral symptoms     
Pain 55.0 1.8 (1.2) 99.0 2 
Food caught 65.0 1.6 (0.9) 104.0 1 
Bad breath 50.0 1.4 (1.2) 70.0 4 
Bleeding gums 15.0 0.6 (1.0)   9.0 9 
     
Emotional well-being     
   Irritable 45.0 1.4 (1.1) 63.0 5 
   Shy 25.0 0.9 (0.9) 22.5 8 
   Worried 15.0 0.6 (0.9)   9.0 10 
   Felt different   5.0 0.2 (0.5)   1.0 13 
     
Social well-being     
   Talk   0.0 0.2(0.4) 0.0 15 
   Loud 15.0 0.4 (0.9) 6.0 12 
   Other child   5.0 0.2 (0.5) 1.0 14 
   Question 30.0 0.9 (0.9) 27.0 7 
     
Functional limitations     
   Chewing 55.0 1.4 (1.0) 77.0 3 
   Sleep 15.0 0.6 (0.9) 9.0 11 
   Breath thru mouth 0.0 0.0 (0.0) 0.0 16 
   Cold food 35.0 1.0 (1.1) 35.0 6 
     
 
The performance of item score of Community ECC group was similar to the Hospital ECC 
group. Most items in Oral symptoms domain showed a higher score than other items and was 
ranked at the upper range of the ranking. The exception was item ‘Bleeding gums’. The item 
score of items in functional limitations domain was low with the exception of item ‘Chewing’. 
Most items of Emotional well-being and Social well-being were ranked at the bottom range of 
the ranking as their item impact score was among the lowest.   
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4.13.3 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Caries-free group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Caries-free group at baseline are 
presented in Table 4.13.3. 
Table 4.13.3 Impact score and ranking of individual item of P-CPQ-16 for Caries-free group   








     
Oral symptoms     
Pain 7.5 0.4 (0.6) 3.0 4 
Food caught 30.0 1.2 (0.9) 36.0 1 
Bad breath 7.5 0.3 (0.8) 2.3 6 
Bleeding gums 5.0 0.2 (0.5) 1.0 7 
     
Emotional well-being     
   Irritable 15.0 0.4 (0.8) 6.0 2 
   Shy 5.0 0.2 (0.6) 1.0 8 
   Worried 2.5 0.2 (0.5) 0.5 10 
   Felt different 5.0 0.1 (0.4) 0.5 11 
     
Social well-being     
   Talk 2.5 0.0 (0.2) 0.0 13 
   Loud 2.5 0.0 (0.2) 0.0 14 
   Other child 2.5 0.1 (0.4) 0.3 16 
   Question 12.5 0.3 (0.7) 3.8 3 
     
Functional limitations     
   Chewing 10.0 0.3 (0.6) 3.0 5 
   Sleep 0.0 0.1 (0.2) 0.0 15 
   Breath thru mouth 5.0 0.1 (0.4) 0.5 12 
   Cold food 5.0 0.2 (0.5) 1.0 9 
     
 
The item impact score of Caries-free group was low in all domains. The score was less than 
score 10, the exception was for item ‘Food caught’.  
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4.14 Performances of individual item of parental-caregivers perceptions questionnaire 
(P-CPQ-16) in New Zealand samples 
Performances of individual item of parental-caregivers perceptions questionnaire (P-CPQ-16) 
for all three groups in both settings are presented in following section. 
4.14.1 Performances of individual item of parental-caregivers perceptions questionnaire  
(P-CPQ-16) in Hospital ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Hospital ECC group at baseline are 
presented in Table 4.14.1. 
Table 4.14.1 Impact score and ranking of individual item of P-CPQ-16 for Hospital ECC group  








     
Oral symptoms     
Pain 23.0 1.7 (1.2) 39.1 2 
Food caught 24.5 1.8 (1.1) 44.1 1 
Bad breath 21.9 1.4 (1.3) 30.7 3 
Bleeding gums   5.7 0.4 (0.9)   2.3 10 
     
Emotional well-being     
   Irritable 18.0 1.3 (1.2) 23.4 5 
   Shy   5.7 0.6 (1.0)   3.4 9 
   Worried   2.9 0.3 (0.8)   0.9 12 
   Felt different   2.1 0.2 (0.7)   0.4 16 
     
Social well-being     
   Talk   3.9 0.4 (0.9)  1.6 11 
   Loud   3.1 0.3 (0.7)  0.9 13 
   Other child   1.6 0.3 (0.7)  0.5 15 
   Question   1.8 0.4 (0.8)  0.7 14 
     
Functional limitations     
   Chewing 20.4 1.3 (1.3) 26.5 4 
   Sleep 12.8 1.1 (1.1) 14.1 7 
   Breath thru mouth 17.2 1.0 (1.2) 17.2 6 
   Cold food 11.0 1.1 (1.2) 12.1 8 
 
The impact score of items in Oral symptoms domain was among the highest, the exception was 
item ‘Bleeding gums’. Most items in functional limitations scored higher than Social well-
being and Emotional well-being. The items score of both domains, Emotional well-being and 
Social well-being was among the lowest and ranked at the bottom range of the ranking.   
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4.14.2 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Community ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Community ECC group at baseline are 
presented in Table 4.14.2. 
Table 4.14.2 Impact score and ranking of individual item of P-CPQ-16 for Community ECC 
group  








     
Oral symptoms     
Pain 25.0 1.0 (1.3) 25.0 4 
Food caught 55.0 1.6 (1.1) 88.0 1 
Bad breath 15.0 0.5 (0.8)   7.5 8 
Bleeding gums 10.0 0.4 (1.1)   4.5 11 
     
Emotional well-being     
   Irritable 50.0 1.4 (1.2) 70.0 2 
   Shy 15.0 0.5 (0.8)   7.5 9 
   Worried 15.0 0.4 (0.8)   6.0 10 
   Felt different   5.0 0.2 (0.5)   1.0 14 
     
Social well-being     
   Talk   5.0 0.1 (0.2) 0.5 15 
   Loud 10.0 0.3 (0.7) 3.0 12 
   Other child   5.0 0.3 (0.6) 1.5 13 
   Question   0.0 0.3 (0.4) 0.0 16 
     
Functional limitations     
   Chewing 25.0 0.8 (1.3) 20.0 5 
   Sleep 25.0 0.8 (1.2) 20.0 6 
   Breath thru mouth 35.0 0.9 (1.0) 31.5 3 
   Cold food 25.0 0.8 (1.3) 20.0 7 
     
 
The highest impact score was item ‘Food caught’ of Oral symptoms domain, followed by item 
‘Irritable’ of Emotional well-being domain. These items have been ranked in the upper range 
of the ranking. Items of Functional limitations scored higher than items in Social well-being 
and Emotional well-being with the exception of item “Irritable’.  
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4.14.3 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Caries-free group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Caries-free group at baseline are 
presented in Table 4.14.3. 
Table 4.14.3 Impact score and ranking of individual item of P-CPQ-16 for Caries-free group  








     
Oral symptoms     
Pain 7.5 0.3 (0.6) 2.3 6 
Food caught 30.0 0.9 (0.8) 27.0 1 
Bad breath 7.5 0.5 (0.7) 3.8 5 
Bleeding gums 5.0 0.0 (0.0) 0.0 10 
     
Emotional well-being     
   Irritable 15.0 0.7 (0.9) 10.5 2 
   Shy 5.0 0.3 (0.6) 1.5 7 
   Worried 2.5 0.1 (0.2) 0.3 9 
   Felt different 5.0 0.0 (0.0) 0.0 11 
     
Social well-being     
   Talk 0.0 0.2 (0.5) 0.0 12 
   Loud 0.0 0.2 (0.5) 0.0 13 
   Other child 2.5 0.0 (0.0) 0.0 14 
   Question 12.5 0.0 (0.0) 0.0 15 
     
Functional limitations     
   Chewing 10.0 0.3 (0.6) 3.0 4 
   Sleep 0.0 0.7 (1.0) 0.0 16 
   Breath thru mouth 5.0 0.8 (1.1) 4.0 3 
   Cold food 5.0 0.1 (0.3) 0.5 8 
     
 
The impact score of all items of P-CPQ-16 in Caries-free group was low. Among these scores, 
the highest score was item ‘Food caught’ which ranked first in the ranking.  
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4.15 Determining the correlation between item ‘Guilty’ and item ‘Worried’ 
The FIS-8 scale used in Malaysian samples included item ‘Worried’ as one of the scale’s item 
and in New Zealand samples, the item ‘Guilty’ was included in the scale used. 
The scatterplot has been used to check the relationship of the two items used in FIS-8; ‘Guilty’ 
and ‘Worried’.  
 
Distribution of score of these two items generated as shown in Figure 4.15. 
Figure 4.15 Scatterplot for score distribution of item ‘Guilty’ and item ‘Worried’ 
The scatterplot showed a linear, straight line through the main cluster of the points; from left 
to right; upward, suggesting a positive and strong relationship between the two items. Pearson’s 










4.16 Follow-up data 
The follow-up data was collected after the children samples had treatment done. Based on the 
study time frame, the follow-up data was carried out after four to five weeks from the first 
meeting of the sample. All samples in Hospital ECC group completed their treatment on the 
follow-up meeting. However, most samples in Community ECC group had completed their 
treatment, a few sample need a minor further management. The data collected at the follow-up 
included P-CPQ-16 and FIS-8 questionnaire and an in-depth interview after the children had 
their treatment done. 
4.17 Reliability of the scales in follow-up data 
Internal consistency reliability of the P-CPQ-16 and FIS-8 scales in all three groups of both 
settings in Malaysia and New Zealand has been analyzed using the follow-up data. The 
Cronbach’s alpha value for P-CPQ-16 and FIS-8 at follow-up for both countries are presented 
in Table 4.17. 
Table 4.17 Cronbach’s alpha value for P-CPQ-16 and FIS-8 for both locations and settings at 
follow-up 
 Locations and settings 
 Malaysia New Zealand 










       
P-CPQ-16  0.23 0.67 0.76 0.83 0.79 0.79 
       
FIS-8  0.55 0.77 0.55 0.81 0.86 0.77 
       
 
All Cronbach’s alpha value for FIS-8 were acceptable in all three groups in both countries. For 
the P-CPQ-16 scale, the value of Hospital ECC group in Malaysia showed a very low value. 
This showed that the validity of scale for samples in this group was unacceptable for follow-





4.18 Impact experience at follow-up: by parent samples in Malaysia and New Zealand  
The impact experienced by parent samples in Malaysia and New Zealand has been analyzed 
based on the scale and subscale score of the family impact scale (FIS-8). Summary of the score 
in all three groups from both countries are presented at the following section. 
4.18.1 Impact experience at follow-up: by parent samples in Malaysia  
Summary data on family impact (FIS-8) scale and subscale scores at follow-up in both settings 
in Malaysia are presented in Table 4.18.1.  







Scale and subscale Mean Score (SD) Mean score (SD) Mean score (SD) 
    
FIS-8    2.4 (2.2) 3.0 (3.3) 1.7 (2.2) 
    
Subscale    
   Parental/family activity 0.5 (0.9) 1.2 (1.4) 0.6 (1.2) 
   Parental emotions 1.3 (1.6) 1.1 (1.4) 0.6 (1.0) 
   Family conflict 0.6 (0.8) 0.8 (1.0) 0.6 (1.1) 
    
 
Across the three groups, the highest overall FIS-8 score was Community ECC group, followed 
by Hospital ECC and Caries-free group.  The score of Community ECC was doubled that the 
Caries-free group. 
The subscale score for Hospital ECC group showed that the parental emotions scored the 
highest, in which the score was doubled that the score of parental/family activity and family 
conflict. The subscale score in Community ECC group was not much different to each other. 




4.18.2 Impact experiences at follow-up: by parent samples in New Zealand  
Summary data on family impact (FIS-8) scale and subscale scores at follow-up in both settings 
in New Zealand are presented in Table 4.18.2.  







Scale and subscale Mean score (SD) Mean score (SD) Mean score (SD) 
FIS-8    3.3 (3.4) 3.8 (5.2) 0.5 (1.2) 
    
Subscale    
   Parental/family activity 1.5 (1.8) 1.7 (3.1) 0.4 (0.7) 
   Parental emotions 1.3 (1.5) 1.0 (1.3) 0.1 (0.5) 
   Family conflict 0.5 (1.1) 1.1 (1.9) 0.1 (0.2) 
    
 
The overall score showed that Community ECC group was the highest, followed by Hospital 
ECC and Caries-free group. The score of Hospital ECC and Community ECC was six times 
that the score of Caries-free. 
For the subscale, the highest score was Parental/family activity in all three groups. The score 
of Parental emotions was higher in both Hospital ECC and Community ECC than the Caries-
free group. The highest score for Family conflict subscale was scored by Community ECC 




4.18.3 Impact experiences at follow-up: A comparison of parent samples in Malaysia  
and New Zealand  
Summary data on family impact (FIS-8) scale and subscale scores at follow-up in both settings 
from both countries are presented in Table 4.18.3.  
Table 4.18.3 Mean FIS-8 scale and subscale scores in both settings and locations at follow-up  
 
 Locations and settings 

























     
Subscale     
   Parental/family  














   Parental  




























     
 
The highest overall FIS-8 score was Community ECC group in both countries. The score in 
New Zealand samples was higher than the Malaysian. The exceptional was in Caries-free 
group. 
The score of Parental/family activity subscale was higher in New Zealand samples than 
Malaysian in all three groups. The score of Parental emotions subscale showed a similar 
sequence for both countries, in which the highest scored by Hospital ECC, followed by 
Community ECC and Caries-free group. For Family conflict subscale score, the highest and 
the lowest score was from New Zealand samples, in which the lowest was Caries-free group 




4.19 Impact experienced by parent samples in Malaysia and New Zealand: Individual 
item of FIS-8 score 
The impact experienced by parent samples in Malaysia and New Zealand has been analyzed 
based on the individual item of the FIS-8 scale score. The summary of the score in all three 
groups from both countries is presented at the following section. 
4.19.1 Impact experienced by parent samples in Malaysia: Individual item of FIS-8 
score 
Summary data on mean score of individual item of family impact scale (FIS-8) in both settings 
in Malaysia at follow-up are presented in Table 4.19.1.  







Domain and Item Mean score (SD) Mean score (SD) Mean score (SD) 
    
Parental/family activity    
Sleep disrupted 0.0 (0.0) 0.1 (0.2) 0.0 (0.2) 
Time-off  0.3 (0.5) 0.4 (0.7) 0.3 (0.7) 
Family time  0.0 (0.0) 0.2 (0.5) 0.1 (0.3) 
Attention more  0.2 (0.5) 0.6 (0.9) 0.2 (0.7) 
    
Parental emotions    
Been upset 0.8 (0.9) 0.6 (0.8) 0.4 (0.8) 
Worried opportunity 0.5 (0.8) 0.6 (0.8) 0.2 (0.4) 
    
Family conflict    
Blamed  0.5 (0.6) 0.4 (0.6) 0.3 (0.6) 
Argued  0.1 (0.3) 0.4 (0.6) 0.2 (0.7) 
    
 
Across the three groups, all item score was low. The two items of Parental emotions subscale 
scored higher than the others. Most item of Parental/family activity scored among the lowest. 




4.19.2 Impact experienced by parent samples in New Zealand: Individual item of FIS-8 
score 
Summary data on mean score of individual item of family impact scale (FIS-8) in both settings 
in New Zealand at follow-up are presented in Table 4.19.2.  












    
Sleep disrupted 0.3 (0.6) 0.3 (0.8) 0.0 (0.0) 0.6 (0.5) 
Time-off  0.5 (0.7) 0.5 (1.0) 0.2 (0.4) 1.2 (0.7) 
Family time  0.3 (0.6) 0.5 (0.8) 0.1 (0.2) 0.9 (0.5) 
Attention more  0.4 (0.8) 0.5 (0.9) 0.1 (0.3) 1.0 (0.7) 
     
Parental emotions     
Upset 0.5 (0.8) 0.9 (1.0) 0.1 (0.2) 1.5 (0.7) 
Guilty/worried  0.8 (0.9) 0.2 (0.7) 0.1 (0.2) 1.1 (0.6) 
     
Family conflict     
Blamed  0.3 (0.6) 0.7 (1.2) 0.1 (0.2) 1.1 (0.7) 
Argued  0.2 (0.6) 0.4 (0.8) 0.0 (0.0) 0.6 (0.5) 
     
 
Most item score was higher in the Community ECC group and the highest was item ‘Upset’ of 




4.20 Performances of individual item of family impact scale (FIS-8) in Malaysian 
samples 
Performances of individual item of the family impact scale (FIS-8) for all groups in both 
settings at follow-up are presented below. 
4.20.1 Performances of individual item of family impact scale (FIS-8) in Hospital ECC 
group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Hospital ECC group at follow-up are presented in Table 4.20.1. 
Table 4.20.1 Impact score and ranking of individual item of FIS-8 for Hospital ECC group   







     
Parental/family 
activity 
    
Sleep disrupted 0.0 0.0 (0.0) 0.0 5 
Time-off 0.0 0.3 (0.5) 0.0 6 
Family time 0.0 0.0 (0.0) 0.0 7 
Attention more 5.0 0.2 (0.5) 1.0 4 
     
Parental emotions     
Upset 20.0 0.8 (0.9) 16.0 1 
Worried 10.0 0.5 (0.8) 5.0 2 
     
Family conflict     
Blamed 5.0 0.5 (0.6) 2.5 3 
Argued 0.0 0.1 (0.3) 0.0 8 
     
 
The two items of Parental emotion subscale scored among the highest impact score in the 
Hospital ECC group. The item ‘Upset’ was the highest and had been ranked first in the item 
score ranking. The score was three times that the score of item ‘Worried’ from the same 
subscale that ranked second. The impact score of all items in Parental/ family activity subscale 






4.20.2 Performances of individual item of family impact scale (FIS-8) in Community 
ECC group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Community ECC group at follow-up are presented in Table 4.20.2. 
Table 4.20.2 Impact score and ranking of individual item of FIS-8 for Community ECC group    







     
Parental/family 
activity 
    
Sleep disrupted 0.0 0.1 (0.2) 0.0 8 
Time-off 15.0 0.4 (0.7) 6.0 3 
Family time 5.0 0.2 (0.5) 1.0 7 
Attention more 20.0 0.6 (0.9) 12.0 1 
     
Parental emotions     
Upset 15.0 0.6 (0.8) 9.0 2 
Worried 5.0 0.6 (0.8) 3.0 4 
     
Family conflict     
Blamed 5.0 0.4 (0.6) 2.0 5 
Argued 5.0 0.4 (0.6) 2.0 6 
     
 
The highest impact score was item ‘Attention more’ and ranked first in the item score ranking. 
The score doubled that the score item ‘Time-off’ from the same subscale, parental/family 
activity. Both items of Family conflict subscale score were among the least.     
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4.20.3 Performances of individual item of family impact scale (FIS-8) in Caries-free 
group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Caries-free group at follow-up are presented in Table 4.20.3. 
Table 4.20.3 Impact score and ranking of individual item of FIS-8 for Caries-free group    







     
Parental/family 
activity 
    
Sleep disrupted 0.0 0.0 (0.2) 0.0 6 
Time-off 7.5 0.3 (0.7) 2.3 2 
Family time 0.0 0.1 (0.3) 0.0 7 
Attention more 2.5 0.2 (0.7) 0.5 5 
     
Parental emotions     
Upset 12.5 0.4 (0.8) 5.0 1 
Worried 0.0 0.2 (0.4) 0.0 8 
     
Family conflict     
Blamed 7.5 0.3 (0.6) 2.3 3 
Argued 7.5 0.2 (0.7) 1.5 4 
     
 




4.21 Performances of individual item of family impact scale (FIS-8) in New Zealand 
samples 
Performances of individual item of the family impact scale (FIS-8) for all groups in both 
settings are presented below. 
4.21.1 Performances of individual item of family impact scale (FIS-8) in Hospital ECC 
group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Hospital ECC group at follow-up are presented in Table 4.21.1. 
Table 4.21.1 Impact score and ranking of individual item of FIS-8 for Hospital ECC group  







     
Parental/family 
activity 
    
Sleep disrupted 5.8 0.3 (0.6) 1.7 6 
Time-off 8.9 0.5 (0.7) 4.5 3 
Family time 7.4 0.3 (0.6) 2.2 4 
Attention more 11.6 0.4 (0.8) 4.6 2 
     
Parental emotions     
Upset 2.1 0.5 (0.8) 1.1 8 
Guilty 22.6 0.8 (0.9) 18.1 1 
     
Family conflict     
Blamed 6.8 0.3 (0.6) 2.0 5 
Argued 6.3 0.2 (0.6) 1.3 7 
     
 
The impact score of the two items of Parental emotions was differed. The score of item ‘Guilty’ 
was the highest and had been ranked first in the item score ranking. Whereas, the score of item 
‘Upset’ was the lowest and has been ranked last in the item score ranking.  The two items of 




4.21.2 Performances of individual item of family impact scale (FIS-8) in Community  
ECC group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Community ECC group at follow-up are presented in Table 4.21.2. 
Table 4.21.2 Impact score and ranking of individual item of FIS-8 for Community ECC group   







     
Parental/family 
activity 
    
Sleep disrupted 10.0 0.3 (0.8) 3.0 7 
Time-off 10.0 0.5 (1.0) 5.0 4 
Family time 10.0 0.5 (0.8) 5.0 5 
Attention more 15.0 0.5 (0.9) 7.5 3 
     
Parental emotions     
Upset 30.0 0.9 (1.0) 27.0 1 
Worried 5.0 0.2 (0.7) 1.0 8 
     
Family conflict     
Blamed 15.0 0.7 (1.2) 10.5 2 
Argued 10.0 0.4 (0.8) 4.0 6 
     
 
In Community ECC group, score of the two items of Parental emotions and Family conflict 
subscale was differed and contradicted each other. The score of item ‘Upset’ was the highest 
and had been ranked first, and item ‘Worried’ was the lowest and had been ranked last. In 
Family conflict subscale, score of item ‘Blamed’ was doubled that the score of item ‘Argued’.   
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4.21.3 Performances of individual item of family impact scale (FIS-8) in Caries-free 
 group 
Summary data on prevalence, mean and impact score of individual item of the family impact 
scale (FIS-8) for Caries-free group at follow-up are presented in Table 4.21.1. 
Table 4.21.3 Impact score and ranking of individual item of FIS-8 for Caries-free group   





    
Parental/family activity    
Sleep disrupted 0.0 0.0 (0.0) 0.0 
Time-off 0.0 0.2 (0.4) 0.0 
Family time 0.0 0.1 (0.2) 0.0 
Attention more 0.0 0.1 (0.3) 0.0 
    
Parental emotions    
Upset 0.0 0.1 (0.2) 0.0 
Worried 0.0 0.1 (0.2) 0.0 
    
Family conflict    
Blamed 0.0 0.1 (0.2) 0.0 
Argued 0.0 0.0 (0.0) 0.0 
    
 
The impact score of all items in all subscales was zero in the Caries-free group.  
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4.22 Impact experiences at follow-up: Child OHRQoL by parent perceptions in 
Malaysian and New Zealand samples  
The OHRQoL experience of the child samples by their parent perception has been analyzed 
based on the scale and subscale score of the P-CPQ-16. Summary of the scores in all three 
groups from both countries at follow-up are presented at the following section. 
4.22.1 Impact experiences at follow-up: Child OHRQoL by parent perceptions in 
Malaysian samples 
Summary data on parental-caregivers perceptions questionnaire (P-CPQ-16) scale and subscale 
scores at follow-up in both settings are presented in Table 4.22.1.  







Scale and subscale Mean score (SD) Mean score (SD) Mean score (SD) 
   
P-CPQ-16 
 
3.4 (2.1) 4.1 (3.5) 2.8 (3.6) 
   
Subscale   
Oral symptoms 
 
0.3 (0.6) 1.7 (1.6) 1.2 (1.2) 
Emotional well-being 
 
1.2 (1.2) 0.6 (0.9) 0.6 (1.2) 
Social well-being 
 
1.0 (1.1) 0.8 (1.1) 0.4 (0.8) 
Functional limitations 
 
1.1 (1.2) 1.1 (1.5) 0.6 (1.2) 
   
 
The overall score of Hospital ECC and Community ECC was higher than the Caries-free group. 
There was not much different in the score among the three groups. 
Across the three groups, subscale score of Hospital ECC group was higher than other groups. 
The exceptional was for Oral symptoms subscale. The score of Oral symptoms subscale in 





4.22.2 Impact experiences at follow-up: Child OHRQoL experiences by parents’  
perceptions in New Zealand samples  
Summary data on parental-caregivers perceptions questionnaire (P-CPQ-16) scale and subscale 
scores at follow-up in both settings are presented in Table 4.22.2.  







Scale and subscale Mean score (SD) Mean score (SD) Mean score (SD) 
   
P-CPQ-16 
 
1.7 (2.2) 6.1(5.9) 3.3 (4.1) 
   
Subscale   
Oral symptoms 
 
0.8 (1.0) 2.3 (2.1) 1.8 (1.6) 
Emotional well-being 
 
0.3 (0.6) 1.5 (2.2) 0.5 (1.2) 
Social well-being 
 
0.1 (0.4) 0.6 (1.0) 0.2 (0.5) 
Functional limitations 
 
0.5 (0.9) 1.8 (2.4) 0.9 (1.7) 
   
 
The overall score showed that the Community ECC scored the highest, followed by Caries-
free and Hospital ECC. The score of Community ECC was two times than that the Caries-free 
group and three times the Hospital ECC group. 
For the subscale, there was a similar pattern in the sequence of the score in all three groups. 
The score of Oral symptoms was the highest, followed by the Functional limitations, Emotional 
well-being and Social well-being. The score of Social well-being was the lowest.    
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4.23 Child OHRQoL by parent perceptions in Malaysian and New Zealand samples: 
Individual item of P-CPQ-16 score 
The OHRQoL experience of the child samples by their parent perception has been analyzed 
based on the individual item score of the P-CPQ-16. Summary of the scores in all three groups 
from both countries at follow-up are presented at the following section. 
4.23.1 Child OHRQoL by parent perceptions in Malaysian samples: Individual item of  
P-CPQ-16 score  
Summary data on mean score of individual item of parental-caregivers perceptions 
questionnaire (P-CPQ-16) at follow-up in both settings are presented in Table 4.23.1.  








Domain and Item Mean score (SD) Mean score (SD) Mean score (SD) Mean score (SD) 
     
Oral symptoms     
Pain 0.1 (0.2) 0.3 (0.5) 0.1 (0.3) 0.5 (0.3) 
Food caught 0.2 (0.4) 0.9 (0.8) 0.8 (0.9) 1.8 (0.7) 
Bad breath 0.1 (0.2) 0.5 (1.0) 0.3 (0.5) 0.8 (0.6) 
Bleeding gums 0.0 (0.0) 0.1 (0.2) 0.1 (0.2) 0.1 (0.2) 
     
Emotional well-being     
   Irritable 0.2 (0.4) 0.2 (0.4) 0.2 (0.5) 0.5 (0.4) 
   Shy 0.3 (0.5) 0.1 (0.2) 0.3 (0.7) 0.7 (0.5) 
   Worried 0.2 (0.4) 0.2 (0.4) 0.1 (0.4) 0.5 (0.4) 
   Felt different 0.5 (0.8) 0.2 (0.4) 0.1 (0.2) 0.7 (0.5) 
     
Social well-being     
   Talk 0.0 (0.0) 0.1 (0.3) 0.0 (0.0) 0.1 (0.1) 
   Loud 0.1 (0.2) 0.2 (0.4) 0.0 (0.2) 0.2 (0.3) 
   Other child 0.1 (0.2) 0.1 (0.2) 0.0 (0.2) 0.1 (0.2) 
   Question 0.9 (1.0) 0.5 (0.6) 0.3 (0.7) 1.6 (0.8) 
     
Functional limitations     
   Chewing 0.9 (0.9) 0.5 (0.6) 0.2 (0.7) 1.5 (0.7) 
   Sleep 0.0 (0.0) 0.1 (0.2) 0.1 (0.4) 0.1 (0.2) 
   Breath thru mouth 0.0 (0.0) 0.2 (0.7) 0.2 (0.5) 0.4 (0.4) 
   Cold food 0.2 (0.5) 0.2 (0.4) 0.1 (0.4) 0.4 (0.4) 
     
 
Across the three groups, all item score in all subscales was very low.  
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4.23.2 Child OHRQoL by parent perceptions in New Zealand samples: Individual item 
 of P-CPQ-16 score  
Summary data on mean score of individual item of parental-caregivers perceptions 
questionnaire (P-CPQ-16) at follow-up in both settings are presented in Table4.23.2.  








Domain and Item Mean score (SD) Mean score (SD) Mean score (SD) Mean score (SD) 
     
Oral symptoms     
Pain 0.4 (0.7) 0.6 (0.8) 0.4 (0.5) 1.3 (0.7) 
Food caught 0.6 (0.9) 1.0 (1.1) 0.9 (0.9) 2.5 (0.9) 
Bad breath 0.4 (0.8) 0.5 (0.5) 0.5 (0.8) 1.4 (0.7) 
Bleeding gums 0.2 (0.5) 0.3 (0.9) 0.0 (0.0) 0.5 (0.5) 
     
Emotional well-being     
   Irritable 0.3 (0.6) 0.6 (1.0) 0.4 (0.8) 1.2 (0.8) 
   Shy 0.3 (0.6) 0.3 (0.6) 0.1 (0.3) 0.7 (0.5) 
   Worried 0.2 (0.5) 0.5 (0.8) 0.1 (0.2) 0.7 (0.5) 
   Felt different 0.1 (0.4) 0.2 (0.4) 0.0 (0.0) 0.3 (0.3) 
     
Social well-being     
   Talk 0.2 (0.5) 0.1 (0.3) 0.1 (0.2) 0.3 (0.4) 
   Loud 0.1 (0.5) 0.1 (0.2) 0.0 (0.0) 0.2 (0.2) 
   Other child 0.1 (0.4) 0.1 (0.3) 0.1 (0.2) 0.3 (0.3) 
   Question 0.8 (1.0) 0.3 (0.6) 0.1 (0.2) 1.1 (0.6) 
     
Functional limitations     
   Chewing 0.8 (1.1) 0.7 (1.2) 0.1 (0.3) 1.6 (0.9) 
   Sleep 0.2 (0.4) 0.5 (0.9) 0.3 (0.7) 0.9 (0.7) 
   Breath thru mouth 0.5 (0.9) 0.5 (1.0) 0.7 (1.2) 1.8 (1.1) 
   Cold food 0.3 (0.7) 0.3 (0.8) 0.1 (0.2) 0.6 (0.6) 
     
 





4.24 Performances of individual item of parental-caregivers perceptions questionnaire 
(P-CPQ-16) in Malaysian samples 
Performances of individual item of the parental-caregivers perceptions questionnaire (P-CPQ-
16) for all groups in both settings are presented below. 
4.24.1 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Hospital ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Hospital ECC group at follow-up are 
presented in Table 4.24.1. 
Table 4.24.1 Impact score and ranking of individual item of P-CPQ-16 for Hospital ECC group  






     
Oral symptoms     
Pain 0.0 0.1 (0.2) 0.0 5 
Food caught 0.0 0.2 (0.4) 0.0 6 
Bad breath 0.0 0.1 (0.2) 0.0 7 
Bleeding gums 0.0 0.0 (0.0) 0.0 8 
     
Emotional well-being     
   Irritable 0.0 0.2 (0.4) 0.0 9 
   Shy 0.0 0.3 (0.5) 0.0 10 
   Worried 0.0 0.2 (0.4) 0.0 11 
   Felt different 15.0 0.5 (0.8) 7.5 3 
     
Social well-being     
   Talk 0.0 0.0 (0.0) 0.0 12 
   Loud 0.0 0.1 (0.2) 0.0 13 
   Other child 0.0 0.1 (0.2) 0.0 14 
   Question 25.0 0.9 (1.0) 22.5 1 
     
Functional limitations     
   Chewing 25.0 0.9 (0.9) 22.5 2 
   Sleep 0.0 0.0 (0.0) 0.0 15 
   Breath thru mouth 0.0 0.0 (0.0) 0.0 16 
   Cold food 5.0 0.2 (0.5) 1.0 4 
     
 
The impact score of all items in all domains were very low. The exceptional was for the item 
‘Question’ in Social well-being subscale and item ‘Chewing’ in Functional limitation subscale. 
The score was outstanding than the others.  
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4.24.2 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Community ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Community ECC group at follow-up are 
presented in Table 4.24.2. 
Table 4.24.2 Impact score and ranking of individual item of P-CPQ-16 for Community ECC 
group 






     
Oral symptoms     
Pain 0.0 0.3 (0.5) 0.0 6 
Food caught 20.0 0.9 (0.8) 18.0 1 
Bad breath 10.0 0.5 (1.0) 5.0 2 
Bleeding gums 0.0 0.1 (0.2) 0.0 7 
     
Emotional well-being     
   Irritable 0.0 0.2 (0.4) 0.0 8 
   Shy 0.0 0.1 (0.2) 0.0 9 
   Worried 0.0 0.2 (0.4) 0.0 10 
   Felt different 0.0 0.2 (0.4) 0.0 11 
     
Social well-being     
   Talk 0.0 0.1 (0.3) 0.0 12 
   Loud 0.0 0.2 (0.4) 0.0 13 
   Other child 0.0 0.1 (0.2) 0.0 14 
   Question 5.0 0.5 (0.6) 2.5 3 
     
Functional limitations     
   Chewing 5.0 0.5 (0.6) 2.5 4 
   Sleep 0.0 0.1 (0.2) 0.0 15 
   Breath thru mouth 5.0 0.2 (0.7) 1.0 5 
   Cold food 0.0 0.2 (0.4) 0.0 16 
     
 
The impact score of all items in all subscales was very low. The exceptional was for item ‘Food 
caught’ in Oral symptoms subscale.  
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4.24.3 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Caries-free group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Caries-free group at follow-up are 
presented in Table 4.24.3. 
Table 4.24.3 Impact score and ranking of individual item of P-CPQ-16 for Caries-free group  






     
Oral symptoms     
Pain 0.0 0.1 (0.3) 0.0 10 
Food caught 15.0 0.8 (0.9) 12.0 1 
Bad breath 2.5 0.3 (0.5) 0.8 5 
Bleeding gums 0.0 0.1 (0.2) 0.0 11 
     
Emotional well-being     
   Irritable 5.0 0.2 (0.5) 1.0 12 
   Shy 7.5 0.3 (0.7) 2.3 2 
   Worried 2.5 0.1 (0.4) 0.3 7 
   Felt different 0.0 0.1 (0.2) 0.0 13 
     
Social well-being     
   Talk 0.0 0.0 (0.0) 0.0 14 
   Loud 0.0 0.0 (0.2) 0.0 15 
   Other child 0.0 0.0 (0.2) 0.0 16 
   Question 7.5 0.3 (0.7) 2.3 3 
     
Functional limitations     
   Chewing 2.5 0.2 (0.7) 0.5 6 
   Sleep 2.5 0.1 (0.4) 0.3 8 
   Breath thru mouth 5.0 0.2 (0.5) 1.0 4 
   Cold food 2.5 0.1 (0.4) 0.3 9 
     
 
The impact score of all items in all subscales was very low. The exceptional was for item ‘Food 
caught’ in Oral symptoms subscale.  
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4.25 Performances of individual item of parental-caregivers perceptions questionnaire 
(P-CPQ-16) in New Zealand samples 
Performances of individual item of the parental-caregivers perceptions questionnaire (P-CPQ-
16) for all groups in both settings at follow-up are presented below. 
4.25.1 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Hospital ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Hospital ECC group at follow-up are 
presented in Table 4.25.1. 
Table 4.25.1: Impact score and ranking of individual item of P-CPQ-16 for Hospital ECC 
group  






     
Oral symptoms     
Pain 1.1 0.4 (0.7) 0.4 6 
Food caught 1.6 0.6 (0.9) 1.0 4 
Bad breath 2.6 0.4 (0.8) 1.0 5 
Bleeding gums 0.5 0.2 (0.5) 0.1 10 
     
Emotional well-being     
   Irritable 0.0 0.3 (0.6) 0.0 14 
   Shy 0.5 0.3 (0.6) 0.2 8 
   Worried 0.5 0.2 (0.5) 0.1 11 
   Felt different 0.5 0.1 (0.4) 0.1 13 
     
Social well-being     
   Talk 0.5 0.2 (0.5) 0.1 12 
   Loud 1.6 0.1 (0.5) 0.2 9 
   Other child 0.0 0.1 (0.4) 0.0 15 
   Question 7.9 0.8 (1.0) 6.3 2 
     
Functional limitations     
   Chewing 8.4 0.8 (1.1) 6.7 1 
   Sleep 0.0 0.2 (0.4) 0.0 16 
   Breath thru mouth 3.2 0.5 (0.9) 1.6 3 
   Cold food 1.1 0.3 (0.7) 0.3 7 
     
 
The impact score of all items in all subscales was very low.  
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4.25.2 Performances of individual item of parental-caregivers perceptions questionnaire 
 (P-CPQ-16) in Community ECC group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Community ECC group at follow-up are 
presented in Table 4.25.2. 
Table 4.25.2 Impact score and ranking of individual item of P-CPQ-16 for Community ECC 
group  






     
Oral symptoms     
Pain 15.0 0.6 (0.8) 9.0 6 
Food caught 20.0 1.0 (1.1) 20.0 1 
Bad breath 0.0 0.5 (0.5) 0.0 12 
Bleeding gums 5.0 0.3 (0.9) 1.5 9 
     
Emotional well-being     
   Irritable 20.0 0.6 (1.0) 12.0 3 
   Shy 5.0 0.3 (0.6) 1.5 10 
   Worried 20.0 0.5 (0.8) 10.0 4 
   Felt different 0.0 0.2 (0.4) 0.0 13 
     
Social well-being     
   Talk 0.0 0.1 (0.3) 0.0 14 
   Loud 0.0 0.1 (0.2) 0.0 15 
   Other child 0.0 0.1 (0.3) 0.0 16 
   Question 5.0 0.3 (0.6) 1.5 11 
     
Functional limitations     
   Chewing 20.0 0.7 (1.2) 14.0 2 
   Sleep 15.0 0.5 (0.9) 7.5 7 
   Breath thru mouth 20.0 0.5 (1.0) 10.0 5 
   Cold food 10.0 0.3 (0.8) 3.0 8 
     
 
The impact score of most items across the three groups was low. The exceptional was for item 




4.25.3 Performances of individual item of parental-caregivers perceptions questionnaire  
(P-CPQ-16) in Caries-free group 
Summary data on prevalence, mean and impact score of individual item of the parental-
caregivers perceptions questionnaire (P-CPQ-16) for Caries-free group at follow-up are 
presented in Table 4.25.3. 
Table 4.25.3 Impact score and ranking of individual item of P-CPQ-16 for Caries-free group  






     
Oral symptoms     
Pain 0.0 0.4 (0.5) 0.0 6 
Food caught 30.0 0.9 (0.9) 27.0 1 
Bad breath 10.0 0.5 (0.8) 5.0 4 
Bleeding gums 0.0 0.0 (0.0) 0.0 7 
     
Emotional well-being     
   Irritable 15.0 0.4 (0.8) 6.0 3 
   Shy 0.0 0.1 (0.3) 0.0 8 
   Worried 0.0 0.1 (0.2) 0.0 9 
   Felt different 0.0 0.0 (0.0) 0.0 10 
     
Social well-being     
   Talk 0.0 0.1 (0.2) 0.0 11 
   Loud 0.0 0.0 (0.0) 0.0 12 
   Other child 0.0 0.1 (0.2) 0.0 13 
   Question 0.0 0.1 (0.2) 0.0 14 
     
Functional limitations     
   Chewing 0.0 0.1 (0.3) 0.0 15 
   Sleep 5.0 0.3 (0.7) 1.5 5 
   Breath thru mouth 15.0 0.7 (1.2) 10.5 2 
   Cold food 0.0 0.1 (0.2) 0.0 16 
     
 
The impact score of most items across the three groups was very low. The exceptional was for 






4.26 Responsiveness of the scales used in Malaysian and New Zealand samples 
The responsiveness of the parental-caregivers perceptions questionnaire (P-CPQ-16) and 
family impact scale (FIS-8) used in samples from both countries was examined and the 
outcome of those analyses are presented in following section. 
4.26.1 Responsiveness of the parental-caregivers perceptions questionnaire (P-CPQ-16) 
 and family impact scale (FIS-8) scales in Malaysian samples 
Responsiveness and effect size data on the P-CPQ-16 and FIS-8 scales for both settings in 
Malaysia are presented in Table 4.26.1. 
Table 4.26.1 Responsiveness and effect size of P-CPQ-16 and FIS-8 scales in both settings in 







Scales Mean score  Mean score  Mean score   
    
P-CPQ 1  
(Pre-treatment) 
15.2 12.9 4.0 
P-CPQ 2  
(Post-treatment) 
  3.4a    4.1a  2.8a  
Change in score 11.8    8.8  1.2  
Effect size 1.7   1.2 0.3 
Effect descriptor Large Large Small 
  
FIS 1  
(Pre-treatment) 
12.9 8.0 3.1 
FIS 2 
(Post-treatment) 
  2.4a                3.0a  1.7a  
Change in score 10.5  5.0  1.4  
Effect size 1.8 1.3 0.4 
Effect descriptor Large Large Small 
    
 aP < 0.001;paired t-test; change with treatment 
Overall, both scale scores decreased with treatment in all three groups. The change in score in 






4.26.2 Responsiveness of the parental-caregivers perceptions questionnaire (P-CPQ-16) 
 and family impact scale (FIS-8) scales in both settings in New Zealand 
Responsiveness and effect size data on the P-CPQ-16 and FIS-8 scales for both setting in New 
Zealand are presented in Table 4.26.2. 
Table 4.26.2 Responsiveness and effect size of P-CPQ-16 and FIS-8 scales in both settings in 







Scales Mean score  Mean score  Mean score   
    
P-CPQ 1  
(Pre-treatment) 
13.5  9.7  4.7  
P-CPQ 2  
(Post-treatment) 
  1.7  6.1  3.3  
Change in score 11.8 3.6  1.4  
Effect size 1.4 0.5 0.3 
Effect descriptor Large Medium Small 
  
FIS 1  
(Pre-treatment) 
 7.5  8.1  5.2 
FIS 2 
(Post-treatment) 
  3.3  3.8  0.5  
Change in score 4.2  4.3  4.7  
Effect size 0.7 0.7 1.1 
Effect descriptor Large Large Large 
    
 
In New Zealand samples, the overall P-CPQ-16 scores decreased with the treatment and the 
effect size was different in every group; large for Hospital ECC group, medium for Community 
ECC group and small for Caries-free group.   
The overall FIS-score showed a decreased between the pre-treatment and post-treatment. 




4.26.3 Responsiveness of the parental-caregivers perceptions questionnaire (P-CPQ-16) 
and family impact scale (FIS-8) scales in both settings in Malaysia and New 
Zealand 
Responsiveness and effect size of P-CPQ-16 and FIS-8 scales for both settings in both countries 
are presented in Table 4.26.3. 
Table 4.26.3 Responsiveness and effect size of P-CPQ-16 and FIS-8 scales in both settings 
and locations  
 
 Locations and settings 

























       
P-CPQ 1  
(Pre-treatment) 
15.2  12.9  4.0  13.5  9.7  4.7  
P-CPQ 2  
(Post-treatment) 
  3.4    4.1  2.8    1.7  6.1  3.3  
Change in score 11.8 8.8 1.2 11.8 3.6 1.4 
Effect size 1.7 1.2 0.3 1.4 0.5 0.3 
Effect descriptor Large Large Small Large Medium Small 
   
FIS 1 
(Pre-treatment) 
12.9   8.0  3.1   7.5  8.1  5.2  
FIS 2  
(Post-treatment) 
  2.4   3.0  1.7    3.3  3.8  0.5  
Change in score 10.5 5.0 1.4 4.2 4.3 4.7 
Effect size 1.8 1.3 0.4 0.7 0.7 1.1 
Effect descriptor Large Large Small Large Large Large 
       
 
Overall, both scale scores for both countries decreased with treatment in all three groups. For 
P-CPQ-16 scale, the effect size was large for Hospital ECC group and small for Caries-free 
group in both countries. In Community ECC group, the effect size in Malaysian samples was 
large and in New Zealand samples was medium.  
For FIS-8 scale, the effect size of Hospital ECC group and Community ECC group was large 
for both countries. In Caries-free group, the size was small in Malaysian samples and large in 
New Zealand samples. 
4.27 Change in score of family impact scale (FIS-8) from before to after treatment in 
Malaysian and New Zealand samples 
The amount of impact experienced by the parent samples in both countries has been assessed 
based on the change in score of the family impact scale score from time at baseline to time at 
follow-up for all three groups from both countries. The section followed, present more detailed 
subscale data for each of the samples.  
4.27.1 Change in score of family impact scale (FIS-8) from before to after treatment in 
 Malaysian samples  
Summary of the change in score of family impact scale (FIS-8) from before treatment to after 
treatment in all three groups in Malaysia are presented below.  
4.27.1.1 The change in score of family impact scale (FIS-8) from before to after treatment in 
Hospital ECC group 
Summary data on the change in overall and subscale score of family impact scale (FIS-8) 
between time at baseline (T1) and follow-up (T2) in Hospital ECC group are presented in Table 
4.27.1.1. 
Table 4.27.1.1 Change in mean FIS-8 overall and subscale scores between time at baseline 
(T1) and follow-up (T2) in the Hospital ECC group 
 
Scale and subscale 
FIS-8 score at 
baseline  (T1) 
FIS-8 score at 
follow-up (T2) 
Change in  
FIS-8 score 
Effect size & 
Effect description 
Mean (SD) Mean (SD) 
     
Overall FIS-8  7.5 (5.8) 2.4 (2.2) 5.1 0.9 
Large 
     
Subscale     
   Parental/family activity 3.6 (3.1) 0.5 (0.9) 3.1 1.0 
Large 
   Parental emotions 2.8 (2.3) 1.3 (1.6) 1.5 0.7 
Large 
   Family conflict 1.1 (1.7) 0.6 (0.8) 0.5 0.3 
Small 
     
There was a change in FIS-8 overall score between baseline and follow-up at score 5.1 with a 
large effect size. The greatest change was Parental/family activity subscale, followed by 
Parental emotions. The Family conflict subscale change in score was the least with a small 
effect size.  
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4.27.1.2 The change in score of family impact scale (FIS-8) from before to after 
treatment in Community ECC group 
Summary data on the change in overall and subscale score of family impact scale (FIS-8) in 
Community ECC group are presented in Table 4.27.1.2. 
Table 4.27.1.2 Change in mean FIS-8 overall and subscale scores between time at baseline 
(T1) and follow-up (T2) in Community ECC group 
 
Scale and subscale 
FIS-8 score at 
baseline  (T1) 
FIS-8 score at 
follow-up (T2) 
Change in  
FIS-8 score 
Effect size & 
Effect description 
Mean (SD) Mean (SD) 
     
Overall FIS-8  8.1 (5.9) 3.0 (3.3) 5.1 0.9 
Large 
     
Subscale     
   Parental/family activity 3.7 (3.2) 1.2 (1.4) 2.5 0.8 
Large 
   Parental emotions 2.3 (1.6) 1.1 (1.4) 1.2 0.8 
Large 
   Family conflict 2.2 (2.0) 0.8 (1.0) 1.4 0.7 
Large 
     
 




4.27.1.3 The change in score of family impact scale (FIS-8) from before to after 
treatment in Caries-free group 
Summary data on the change in overall and subscale score of family impact scale (FIS-8) in 
Caries-free group are presented in Table 4.27.1.3. 
Table 4.27.1.3 Change in mean FIS-8 overall and subscale scores between time at baseline 
(T1) and follow-up (T2) in Caries-free group 
 
Scale and subscale 
FIS-8 score at 
baseline  (T1) 
FIS-8 score at 
follow-up (T2) 
Change in  
FIS-8 score 
Effect size & 
Effect description 
Mean (SD) Mean (SD) 
     
Overall FIS-8  5.2 (4.2) 1.7 (2.2) 3.5 0.8 
Large 
     
Subscale     
   Parental/family activity 2.7 (2.2) 0.6 (1.2) 2.1 1.0 
Large 
   Parental emotions 1.3 (1.2) 0.6 (1.0) 0.7 0.6 
Medium 
   Family conflict 1.2 (1.0) 0.6 (1.1) 0.6 0.6 
Medium 
     
 
The change in mean FIS-8 overall score was great with a large effect size. 
For subscale, the score of Parental/family activity showed the greatest change and the effect 
size was large. Both subscales, Parental emotions and Family conflict score lesser and the effect 




4.27.2 Change in score of family impact scale (FIS-8) from before to after treatment in 
 New Zealand samples 
Summary of the change in score of family impact scale (FIS-8) from before treatment to after 
treatment in all three groups in New Zealand are presented below.  
4.27.2.1 Change in score of family impact scale (FIS-8) from before to after treatment in 
 Hospital ECC group 
Summary data on the change in overall and subscale score of family impact scale (FIS-8) in 
Hospital ECC group are presented in Table 4.27.2.1. 
Table 4.27.2.1 Change in mean FIS-8 overall and subscale scores between time at baseline 
(T1) and follow-up (T2) in Hospital ECC group 
 
 
Scale and subscale 
FIS-8 score at 
baseline  (T1) 
FIS-8 score at 
follow-up (T2) 
Change in  
FIS-8 score 
Effect size & 
Effect 
description Mean (SD) Mean (SD) 
     
Overall FIS-8  7.5 (5.8) 3.3 (3.4) 4.2 0.7 
Large 
     
Subscale     
   Parental/family activity 3.6 (3.1) 1.5 (1.8) 2.1 0.7 
Large 
   Parental emotions 2.8 (2.3) 1.3 (1.5) 1.5 0.7 
Large 
   Family conflict 1.1 (1.7) 0.5 (1.1) 0.6 0.4 
Small 
     
 
The change in mean FIS-8 overall score was great with large effect size. The two subscales, 
Parental/family activity and Parental emotions had a great change in score with large effect 




4.27.2.2 Change in score of family impact scale (FIS-8) from before to after treatment in 
Community ECC group 
Summary data on the change in overall and subscale score of family impact scale (FIS-8) in 
Community ECC group are presented in Table 4.27.2.2. 
Table 4.27.2.2 Change in mean FIS-8 overall and subscale scores between time at baseline 
(T1) and follow-up (T2) in Community ECC group 
 
Scale and subscale 
FIS-8 score at 
baseline  (T1) 
FIS-8 score at 
follow-up (T2) 
Change in  
FIS-8 score 
 




Mean score (SD) 
     
Overall FIS-8  8.1 (5.9) 3.8 (5.2) 4.3 0.7 
Large 
     
Subscale     
   Parental/family activity 3.7 (3.2) 1.7 (3.1) 2.0 0.6 
Medium 
   Parental emotions 2.3 (1.6) 1.0 (1.3) 1.3 0.8 
Large 
   Family conflict 2.2 (2.0) 1.1 (1.9) 1.1 0.6 
Medium 
     
 
The change in mean FIS-8 overall score was great with large effect size. For subscale, the 
greatest change in score was Parental emotions with a large effect size. Both subscales, 





4.27.2.3 Change in score of family impact scale (FIS-8) from before to after treatment in  
Caries-free group 
Summary data on change in overall and subscale score of family impact scale (FIS-8) in Caries-
free group are presented in Table 4.27.2.3. 
Table 4.27.2.3 Change in mean FIS-8 overall and subscale scores between time at baseline 
(T1) and follow-up (T2) in Cares-free group 
 
Scale and subscale 
FIS-8 score at 
baseline  (T1) 
FIS-8 score at 
follow-up (T2) 
Change in  
FIS-8 score 




Mean score (SD) 
     
Overall FIS-8  5.2 (4.2) 0.5 (1.2) 4.7 1.1 
Large 
     
Subscale     
   Parental/family activity 2.7 (2.2) 0.4 (0.7) 2.3 1.0 
Large 
   Parental emotions 1.3 (1.2) 0.1 (0.5) 1.2 1.0 
Large 
   Family conflict 1.2 (1.0) 0.1 (0.2) 1.1 1.1 
Large 
     
 




4.27.3 Change in score of family impact scale (FIS-8) from before to after treatment in  
Malaysian and New Zealand samples  
Summary data on the change in mean FIS-8 overall and subscale scores between time at 
baseline (T1) and follow-up (T2) in all groups in Malaysia and New Zealand are presented in 
Table 4.27.3  
 
Table 4.27.3 Change in mean FIS-8 overall and subscale scores between time at baseline (T1) 
and follow-up (T2) in all groups in Malaysia and New Zealand  
 
 Malaysia New Zealand 













       
Overall FIS-8  5.1 5.1 3.5 4.2 4.3 4.7 
       
Subscale       
   Parental/family  
   activity 
3.1 2.5 2.1 2.1 2.0 2.3 
   Parental emotions 1.5 1.2 0.7 1.5 1.3 1.2 
   Family conflict 0.5 1.4 0.6 0.6 1.1 1.1 
 
       
 
The change in mean FIS-8 overall score for Malaysian samples was higher than the New 
Zealand in Hospital ECC and Community ECC. However, in Caries-free group, the change in 
score was higher in New Zealand samples.  
There was a similar pattern in change in score for Hospital ECC and Caries-free group in both 
countries. The greatest score was Parental/family activity, followed by Parental emotions and 
then the Family conflict. 
The change in score in Community ECC was differed for both countries. However, the different 




Qualitative findings of the study 
Introduction 
This section presents qualitative findings for two areas explored in the study. First, the impacts 
of ECC on the quality of life (QoL) of affected children’s families especially the parents and 
second, the exploration on the definite meaning of response options used in the study. The 
findings are derived from in-depth interviews carried out with selected participants. For the 
impact aspect, the content-analysis using a deductive approach was used. The analysis focused 
on the predetermined themes based on the three psychosocial domains of the scale (FIS-8). For 
the response options aspect, a thematic analysis approach has been utilised. The descriptive 
findings from the interviews, observations and field-notes will be presented in detail in the 
following section. All interviewed participants’ socio-demographic characteristics were also 
included. 
Socio-demographic details of the selected participants for interviews 
Participants for the interviews were selected from Malaysia and New Zealand. There were 50 
participants interviewed which 34 from Malaysia and 16 from New Zealand. Their socio- 





Figure 4.28.1 Socio-demographics details of interviewed participants 
The majority of participants were female (40 female, 10 male) and from the major ethnic group 
of each country; Malay for Malaysian and New Zealand European for New Zealand. The 
educational background of participants from Malaysia was different from New Zealand, with 
the majority having secondary level education, and working in paid employment. In New 
Zealand, the majority of participants had completed tertiary level education and were not in 
paid employment (or employed for a very limited time). 
  
Characteristics Malaysia New Zealand 









    
Sex    
Male   4 (20.0) 5 (35.7) 1 (6.3) 
Female 16 (80.0) 9 (64.3) 15 (93.7) 
        
Relationship    
Father   4 (20.0) 5 (35.7) 1 (6.3) 
Mother 16 (80.0) 9 (64.3) 14 (87.5) 
Auntie 0 (0.0) 0 (0.0) 1 (6.3) 
    
Age group (years)    
     20-30 8 (40.0)   3 (21.4) 6 (37.5) 
     31-40 8 (40.0) 11 (78.6) 8 (50.0) 
     41-50 4 (20.0) 0 (0.0) 2 (12.5) 
    
Ethnicity     
Malaysian    
Malays  12 (60.0) 14 (100.0) - 
Chinese   4 (20.0) 0 (0.0) - 
Indian   3 (15.0) 0 (0.0) - 
Others 1 (5.0) 0 (0.0) - 
New Zealand    
European - - 10 (62.5) 
Maori - - 2 (12.5) 
Other - - 4 (25.0) 
    
Highest qualification    
Primary/intermediate 1 (5.0) 0 (0.0) 0 (0.0) 
Secondary 12 (60.0)   9 (64.3) 2 (12.5) 
Trade/vocational   4 (20.0) 1 (7.1) 1 (6.3) 




Participants’ response rate 
All participants enrolled in the Malaysian sample agreed to participate to the interview and 
complete all aspects of the study. They were from the two settings, 20 from a hospital-based 
setting and 14 from a community-based setting. In the New Zealand sample, there was one 
participant who had been enrolled, who then refused to proceed with the interview due to time 
constraints.  A total number of 16 participants were recruited from the community-based 
setting.   
The qualitative analysis helped explain the quantitative findings. The exploration of the impacts 
of ECC on the QoL of the affected children’s parents and families was deepened by using the 
in-depth interviews. During the interviews, participants were asked about their experiences 
dealing with their affected child. They were asked whether there was any impact on their day-
to-day living experiences, ‘Does it really affect you and your family?’ The mean FIS-8 score 
experienced by participants of the study are presented in Table 4.28.1.   
Table 4.28.1 Mean FIS-8 overall score in both settings and locations at baseline  
 Locations and settings 










Scale Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) Mean (SD) 
 













     
 
Across the three groups, the highest mean FIS-8 score was in the Hospital ECC group followed 
by the Community ECC and Caries-free groups for the Malaysian sample. The score of the 
Hospital ECC group was more than three times the score of the Caries-free group, and the score 
of Community ECC was more than double that of the Caries-free group. In the New Zealand 
sample, the findings differ slightly. The score of the Community ECC group was slightly higher 
than the Hospital ECC and nearly double that of the Caries-free group. These findings aligned 
with the responses given during the interviews. The scores and responses by participants 
confirmed the presence of impacts of ECC on their day-to-day living experiences. 
In exploring the impacts, effects were grouped into three psychosocial domains including 







consists of items related to emotions of parents on their child which includes ‘upset’, ‘guilty’ 
and ‘worries’. The parental/family activity domains were to explore the impact on parents’ 
work, parental routines for the family, and themselves. The family conflicts domain explored 
the conflicts due to arguments, blame or accusation which developed due to the child 
experiencing ECC. All these domains embedded in the questions were asked during the 
interviews.   
The majority of the participants reported that they experienced a combination of the domains 
frequently. Based on their responses, the combination of domains experienced are described in 
Figure 4.28.2.  
                        
Figure 4.28.2 Types of domains experienced by parents and families 
The distribution of types of domains experienced showed that the combination varied and 
differed among participants. Some participants reported that they experienced only one 
domain, some a combination of two and others three. The degree of severity of impact 
contributed by the domains were also varied and differed among participants.  
In exploring the factor that having the greatest effect on QoL of the parents and families, 
participants were asked a question ‘Which item has the greatest effect on your day-to-day living 
experiences?’  Their response to the questionnaire (FIS-8) in Figure XX has been used to 














The item impact analysis carried out on all items of the FIS-8, showed that the two items of 
parental emotions domain had the greatest score in both countries in the hospital-based setting. 
In Malaysia, the highest score was the item “Been upset’, and in New Zealand, the item ‘Felt 
guilty’. In depth exploration was carried out using interviews to explore these findings. 
Participants in the Hospital ECC group were interviewed in the hospital. They were 
interviewed immediately after the doctor examined their children. They looked stressed, 
worried and nervous when the doctor explained about the condition of their child’s mouth and 
the treatment to be carried out. In the interview, they reported how stressed and worried they 
were since they had found out that their child had ECC. The feelings of being upset or worried 
started immediately after their child complained of having pain and discomfort when eating. 
These emotions became increasingly worse when their child experienced pain during sleep 
time. Many discussed feelings from the time that they found out that their child experienced 
ECC. The degree of severity of these feelings and emotions ranged from mild to severe.  
When they were asked about how they felt once they found out their child had ECC, the 
majority of the participants expressed feelings of being upset and worried.   
How did you feel about that? 
“Yes very bad because, because from front the teeth, they look bad and 
sometime he feel pains, so when he feel pain, I feel bad, yes.”(CH30) 
 “I could tell you it felt when we went to the dentist, and he told me that 
[child’s name, teeth] are really bad for his age, I felt this big, which is really 
little, really little, because he made me feel like I was the world’s worst 
Mother in the world” (CS12) 
 
There were 82 quotes related to the parental emotions. The various types of emotions expressed 


































The most common type of emotion was ‘Upset”. There were 48 quotes mentioned by 
participants about feeling ‘Upset’ when they found out that their child experienced ECC.  
Most of participants reported that they were upset with the condition experienced by their child. 
First, the parent felt upset for their child who was experiencing ECC, as the ECC effected the 
child’s well-being. The child’s experiences of discomfort and pain had effected their day-to-
day well-being. In addition, they also noted that the ECC effected their child’s oral functions 
and aesthetics. Second, participants reported that they themselves felt upset about being a bad 
parent. They felt upset as they believed that the responsibility in taking care of the child’s health 
included their oral health and was supposed to be their responsibility. Failure to deliver good 
care resulted in their child experiencing ECC, and this made them feel upset.  
“Yeah, I, I was upset about it at the start um, because he ended up with four 
... silver caps”. (CS05) 
 
“Yeah, I don’t know, I think it’s just like it, it’s not like a sadness thing, it’s 
like a, it probably is, it’s like a sadness thing, and a, I’m sorry that you have 
to go through this thing ....” (CS02) 
 
Participants also reported feeling guilty. There were 34 quotes related to the theme ‘Guilty’. 
There were various types of responses related to this feeling. First, parents felt guilty for their 
child who experienced ECC. They believed that they had carried out all required efforts to 
ensure that their child’s oral health was in a good condition. However, once they found out that 
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their child experienced ECC, they felt guilty as they had failed to protect their child from ECC. 
At the same time, they started questioning themselves about their efforts.   
 “And questioning myself, all the time, what am I doing, what have I done 
wrong, how come his teeth are so bad, so yeah, how’s this going to affect him 
later on, because I’ve already had a tooth pulled out, mine was so badly 
decayed, it just crumbled when it came out, is that going to happen to him, so 
yeah, always, always, every time he eat, every time I see him, it’s in the back 
of my mind, so, how this is my fault obviously...”(CS12) 
The parents who stated they felt guilty started to blame themselves for the ECC experienced 
by their child. They projected the blames onto themselves for their failure in protecting their 
child from ECC. The feeling of blame they experienced caused even greater ‘emotional 
impacts’ on them. 
“Um ... the thought that Toby had rotten teeth, and that I didn’t pick up on it, 
and that it was my fault, that’s what I think affect me, that I thought I’d hadn’t 
done the right thing by him...”(CS02) 
 
“Yeah I guess it was a bit of a blame game myself, of or what have I done 
wrong, have I not being brushing his teeth properly, um, how you know, it 
was a bit of have I failed him for letting him get a cavity in the first 
place”(CH33) 
 
There were also some parents who did not feel guilty when they found out that their child had 
ECC, they believed they had made efforts in looking after their child oral health and taken 
responsibility for this care. They had made an ongoing effort in reminding the children from 
time to time. They believed that they had made an appropriate effort, but the children did not 
appreciate it.  They put the blame back on the child and did not feel guilty about their child’s 
oral health status.  
Finally, there were also parents who felt that it was all right for their child to experience ECC. 
They believed that it was just part of growing up for their children. They reported that they 
themselves had experienced this and had seen it happen to other children around them (their 
neighbours, friends and other members of the family).  They believed it was all right for their 
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children to experience ECC and did not worry about it. This type of response was reported by 
a participant from Malaysia.  
Responses by participants also showed that the degree of struggle experienced by the working 
parent seemed to be more than the stay-home parents. The working parents had commitments 
at their workplace, which meant there was more pressures on them in organising all aspects of 
their child’s life. The working parents commented on the struggles in organising time for 
entertaining their children, routines at home and work. However, the most challenging was to 
organise the dental treatment appointment during their working time. Parents made efforts to 
ensure that the appointment could be attended with the least disruption to their work. This made 
them feel better. 
“Yeah, I try and make, if I do get appointments for her like that, you know I 
try and make them in the afternoon, so I’m not having to take too much time 
off work” (CS09) 
 
“No, no I organised my appointments around my work time, because I work 
part time..”(CS05) 
 
“My husband did….Yes he, um no not really but he had to work that Saturday 
to cover up, yeah” (CS20) 
 
In the interviews, participants were asked about what they did in managing the effects of ECC 
on their feelings. They shared several ways on how they managed the impacts of their emotions. 
These included: talking to their partner or husband, talking to their close family and friends; 
finding information on their child’s problems; making efforts to arrange for the dental 
appointment; reassuring themselves; and, sometimes, just ignoring these feelings. Also, sharing 
their feelings with someone close to them provided some relief to the emotions they were 
experiencing.  However, finding immediate and direct solutions for their child’s problem was 
the most effective in managing the impacts on their emotions. 
 
The second factor explored parental or family activity. This focused on the impacts of ECC 
had on the types of activities, and the frequency and regularity of the activities affected. The 
routines at home, at the work place as well as their social formal and informal activities were 
explored. The item impact analysis carried out showed that the highest score was in the item 
‘Time-off’ for Malaysian sample and in the item ‘Attention more’. In the interviews, the 
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parents reported that there was disruptions on their daily home and work routines due to the 
condition of their child (ECC-related). There were various types of responses reported by 
participants about their experiences in relation to their day-to-day parental/family activity. 
There were 75 quotes with various types of formal and informal activities which have been 
grouped into; home routines, work, formal and informal social activities. The number of quotes 
related to these activities are presented in Table 4.28.4. 












Home routines and 
including  sending children 
to school,  
 










Formal and informal 
activities including 







Most of responses related to their routines at home and their workplace. The ECC-related 
condition effected their decision in day-to-day routines. 
 “Yeah so, because like on, on a few occasion things that we’d planned to do, 
we didn’t do, just because she either sore, in a not good mood that it just 
wasn’t worth doing it, , so a couple of things…” (CS02) 
 
“Sometime, sometime very bad because sometime you know very, very 
important to go somewhere and if I can't go because of the teeth thing so I 





The parents were asked about the type of activities or routines that effected them the most. 
Parents highlighted that their work was the most affected. The effects disrupted their routines 
at work and affected their communication with their colleagues and superiors. Absence from 
work meant some of their workload needed to be delivered to other colleagues, with most of 
them showing they were not happy with this. Their superiors were not happy either, and this 
affected the participants’ communication with their superior or employer. In severe situations, 
because of the situation, their future career development may be affected.    
“My routine work, and especially my work, I'm a working woman and then I 
certainly ah take off, they mind because you know that, they, they need the 
work, if we, we take more than five sick leave then mind that she is taking 
daily sick leave for after twice a month or like this, so it's very hard for 
me”(CH30) 
 
In contrast, there were parents who reported that their parental and family activities were not 
disrupted. They managed to work out arrangements and schedules between their work and 
family activities. This was usually easier for parents who worked from home or worked part 
time.  
The participants were concerned with the financial disruption due to absences from work. This 
impacted on their salary. This disruption caused distress on the whole family, as money is very 
important and require to support the household. This was highlighted by the working parents 
who supported the family. This also meant in certain situations, this prevented them from 
taking time-off. They needed to ask someone to look after their child and this also cost money. 
 
“I had to, I did use home base care, the carer I normally used just a bit more 
often, so that I didn’t have to take her to the dentist. Yes that cost me more 
money yes, yes.”(CS05) 
 
In dealing with the disruptions of parental/family activity, there were three main strategies 
reported by the parents including: avoiding social activities; asking for support; and reassuring 
themselves. The parents decided to avoid social involvement and commitment when their child 
was experiencing ECC. They highlighted that, by reducing social activities and involvement, 
they had more time to entertain their children. Attention and time given to the child helped 
199 
 
them deal with their ECC-related pain and discomfort. Avoiding those activities at least 
reduced the stresses that might increase the discomfort experienced by their child.  
 
Asking for support from other parties (such as their partner, other family members or close 
friends) was the most popular way to deal with the disruptions. Support by them reduced the 
burden and minimised the disruptions. However, at that time, when there was no one to help, 
they reassured themselves and managed things as best they could. They just had to put up with 
it.   
 
Development of family conflict was experienced by many of the participants due to their child 
experiencing ECC. The family conflicts that developed involved many parties. This was not 
only between the parents, but also between the parents and other close family members, such 
as a grandmother or aunty. Sometimes, there was conflict between parents and the caregivers 
of the child. The main issue was in relation to blaming someone for the development of ECC 
in the child. This involved who was responsible to allowing the child to have sweets and lollies 
all the time without control, and on taking care of the child’s oral health (cleaning and brushing 
their teeth).  
 
These questions asked to the parents in exploring this issue included ‘Is there any time that you 
had an argument with your husband/ partner due to the ECC experienced by your child?’ What 
was the issue? And how did you respond to it?   
There were 64 quotes related to the family conflicts with various types of conflicts which have 
been grouped into; responsibility-related, character-related, and information owned. Number 




Table 4.28.5 Frequency of quotes by themes of family conflicts 
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encouraging sweets and 





Responses by participants presented three types of conflicts.  The conflicts mainly related to 
their responsibility, characters, and information they owned. The three aspects of the conflicts 
explored included types of conflicts, individuals involved and management of conflicts. One 
of the concerns identified causing the greatest conflict was providing sweets and lollies to the 
child. The parent’s character, passed experiences and related information they owned had 
influenced their reaction which stirred the conflict. 
   “My husband still thinks that he can give the boys lolly pops, and I don’t, so we 
have a bit of an argument about that, [laugh], but that’s about it…” (CS12) 
The other matter was about whose responsibility it was for on taking care of the oral health of 
their child. The responsibility has been always put on the mother. Their husband or partner 
expected them to look after their child’s brushing and cleaning teeth every day. Frequently, 
they been blamed for their child experiencing ECC. These blames and accusations stimulated 
conflicts.  
In the other hand, there were parents who accepted (ECC development) and avoided the 
conflicts between them.    
“Not so much, no my partner was all, he was pretty good about it, he said, 
‘because I was quite stressed, he said, Emma it’s not like they’re going to lose 
a limb, you know he was, he was quite calm about it... ...I yeah, it bothered 
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me but Stu just, you know my partner was pretty good, he said, look things 
could be a lot worse, you know...” (CS05) 
 
Most of the conflicts developed were not severe, and parents found ways to manage it. The 
parents’ management of the conflicts included either discussing the issues or just avoid the 
conversation. However, many of them looked at the conflicts from a positive perspective; they 




Exploration of the definite meaning of response options 
Thematic analysis was carried out in the exploration of participants’ impressions and 
interpretations of the options. Responses by the participant were analyzed and patterned 
responses are presented as emerging themes. There were six themes identified including: 
1. Participants’ impressions of the characteristics of the questionnaires  
2. Participants’ impressions of the characteristics of the response option 
3. Participants’ experiences on the process of selecting the response option  
4. Participants’ interpretations and definitions of response options  
5. Participants’ frame of reference used in decision of selecting the response option 
6. Participants’ attitudes when considering the response options during interviews in 
New Zealand and Malaysia 
 
Participants’ impressions of the characteristics of the questionnaires 
In this study, we explored the experiences of participants working with the two scales used in 
the study (P-CPQ-16 and FIS-8). The participants were asked about issues related to the 
questionnaire format, characteristics and clarity of the questions. Their responses were grouped 
and presented in the following paragraphs.  
Participant’s impression of the format of the questionnaire  
The format used in the scale was 5-point Likert-type. The general impression of the format was 
that it was good, understandable, with good choices and well laid-out. 
 
“I thought they were really good, I thought the questionnaire was really, really 
well laid out, did you write the survey? Right, right, I thought it was really, 
really well laid out, and I thought that the questions were really good....yeah 
very understandable, yep, and I, yeah no I, and I thought that you gave a lot of 
good choices, for your answers too actually. Good choices, good questions, 
easy questions um, yeah, well laid out...”  (CS12) 
 
Participant responses on the Likert-type format use, can be classified into three groups. The 
first group, who represented the majority of participants, reported that they liked the verbal 
categorical, 5-point Likert-type format of the questionnaire because it was convenient and 
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quick. They admitted that the format was suitable for frequency related questions asked in P-
CPQ-16 and FIS-8, which did not require a detailed explanation or opinion.  
There were participants who viewed the format as simple and easy to work with, as the response 
options were presented as a labelled box.  
“Because, well because it’s simpler and there’s only 5 categories in this case, 
if there were 10 categories to pick with words, then numbers might be easier 
but in this case, I suppose you could just scale it 1 to 5 but I like that way 
because that gives you more definite, well you have more confident that you 
know which category yours go in to because you, the researcher has labelled 
boxes rather than you kind of going is it 3 or 4, yeah what does 3 mean, you 
know in this case 3 means some which some makes more sense than yeah, I 
don’t, yeah, so I think for me, words is better.”(FS21) 
 
The labelled options which consist of words representing them, gave a better explanation about 
the option. 
“...give you a more of an idea of, um, um, just of what you could be thinking, whereas 
numbers I don’t think put’s any ... doesn’t put any emphasis on do you mean how often, 
or less I, I yeah, I just, I like words are just more, descriptive and are, help me decided...” 
(CS05) 
However, other participants were not in agreement, they reported that they struggled to fit their 
answer into the boxes of response options given in the format. They couldn’t find the right box 
to represent their answer. They preferred the Visual Analogue Scale (line type) in which they 
emphasised that they had more freedom to place their answer in any part of the given line. 
There were also a few participants who preferred the numerical VAS. They claimed that this 
format provided response options with an upper and lower limit of the scale. The limit guided 
them for the reference to decide the answer.   
In summary, there were various responses by participants about the Likert-type format used in 
the P-CPQ-16 and FIS-8 questionnaires. The majority of them preferred this format for its 
characteristics including being simple, clear, well laid-out and easy to use, especially for the 
frequency-related questions which did not require detailed explanations and views.  
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Participant’s impressions of the questions’ wording and clarity of the questions 
The participants responded that the questions’ wording was simple, direct and not offensive. 
All questions included in the scale were negatively worded. Participants reported that the 
wording direction didn’t really affect their responses to the question.  
“Well you can always have an option for people to choose not to answer 
[laughter] if it’s, if  um…well you know if it’s, you don’t have to answer it I 
suppose if you don’t want to, you can always say that at the beginning couldn’t 
you?” (FS21) 
 
Participants reported that the questions used in the scales were clear, easy to understand and 
specific. They noted that the language used was simple with commonly used laymen terms. 
The questions were presented in a concise and clear way.  
“Yeah, yeah. They were quite straight forward. Yeah….. Yeah I think it seems 
alright. All easy words, nothing like major, too professional to be, to not 
understand so yeah…” (CH29) 
Participants’ impressions of the characteristics of the response options 
Besides the characteristics of the question, response options given in the scales were also 
explored. Participants were asked about characteristics of the response options including: 
differences between different categories of options, number and sequences of response options, 
wording representing the options and any comparison to the numerical scaling. 
Participants reported that the options with words were appropriate for the small number of 
options. In addition, their level of confidence about the meaning increased as the words helped 
them with the definition of the option. 
“Because, well because it’s simpler and there’s only 5 categories in this case, if there 
were 10 categories to pick with words, then numbers might be easier but in this case, I 
suppose you could just scale it 1 to 5 but I like that way because that gives you more 
definite, well you have more confident that you know which category yours go in to 
because you, the researcher has labelled boxes rather than you kind of going is it 3 or 4, 
yeah what does 3 mean, you know in this case 3 means some which some makes more 
sense than yeah, I don’t, yeah, so I think for me, words is better” (FS21) 
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Participant’s impression of differences between categories of response options 
The majority of participants reported that the given response options were different and 
distinguishable. They responded that each response option represented its own definition and 
was different from the other options. However, they mentioned that the response options were 
close in meaning but indicated they could differentiate different aspects on the scale. 
“Um, yeah they sort of like some is, some is a bit more than very little, but its 
less than a lot, like they just, they, they fit sort of differently, like if I was to put 
on a numerical scale, they would fit slightly differently, I wouldn't put them in 
the same place, cause a lot, a lot meant to me, means more than some, it's like 
when you say a couple or a few, like a few means more than a couple. But you're 
not specifically saying how many” (CH33) 
Participants’ impressions of number of options and its sequences 
Impressions by the majority of participants showed that the number of response options given 
in the scale were sufficient and appropriate. The options provided a wide range of choices from 
“Not at all” to “Very much” in which, there was enough choice to represent their answer for 
the questions. Most of them stated that the five options given presented a good range of options, 
which included the minimal, middle and maximal value of the scale. 
 “I thought it was good having the five options ... I, I think that, that’s really, 
that’s really quite important because there ... you got the, the middle one that’s, 
you know usually some, which is usually the middle ground, and then you’ve 
got the two options above or below, and I think that’s a really good 
scale...(CH07) 
 
The given response options in the questionnaire had been laid out from left to right, the least 
number of occurrence of events to the maximum, stated as from ‘Not at all’ to ‘Very much’ for 
the global item question and ‘Never’ to ‘Every day or almost every day’ for specific item 
questions. Participants commented that direction of sequence was systematic and easy to read. 
Participants’ impressions of words representing the options 
The majority of participants admitted that they preferred the words representing the response 
options, as it explained the options more clearly. The words used, included: ‘Never’, ‘Once or 
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twice’, ‘Sometimes’, ‘Often’, ‘Every day and almost every day’ described the particular option. 
The words provided more specific information about frequency of occurrence of the event and 
helped them to understand the options better.   
Participants’ impressions of scales’ format: comparison to numerical scaling 
When asked to compare the scales’ format to the numerical scaling, there were various 
responses reported by the participants. First, they reported their general understanding about 
the usage of the numerical scaling in the study. They mentioned that the numerical scaling was 
more appropriate for a study exploring frequency of events rather than views and experiences.  
“I can’t decide like which number.  Just like when people ask you oh how 
painful you are?  Is it zero to ten?  I can never tell which, how painful I 
am...”(CH29) 
Second, the participants reported their experiences using the numerical scaling stating they 
were prone to give the same answer to many questions in a questionnaire without having 
thought about it properly.    
“… whereas I find with numbers I will generally circle the same number, often 
all the way the through and not give it much thought, I won’t read the question 
as well [laugh]”(CS05) 
Participants reported that an individual’s preferences would influence their view on numerical 
scaling. There are people who like words more than numbers, and vice versa. Some participants 
preferred the numerical scaling as it provided an idea of the limit represented by the response 
options in the scale which includes the upper and lower limit, and the average limit in the 
middle. This scaling reference guided participants and helped them in the decision making 
process of selecting the answer for the question. 
“Because that gives just an idea of the upper and lower limit… you’ve got your 
upper and lower limit and the average limit in the middle”(FH 25) 
 
Participants also stated that this type of scaling was useful in the situation when it was difficult 
to fit the answer into one of the specific boxes of the response option, while your answer was 
actually between the given boxes. It was viewed easier to use the numerical scaling as it 
allowed them to tick on any part of the scale. 
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“And I sort of just wanted to yeah sort of just be in between them but like 
because of little tick boxes, like whereas like a numerical scale I guess you can 
just go where ever you want on a numerical scale so if you want to go between 
five and six you can go between five and six, but yeah with tick boxes it sort of, 
yeah I was just like oh I don't quite fit in that box and I don't quite fit in that 
box, I just want to tick in the middle but you know you can't tick in the middle 
of the box so yeah, its yeah, that's just, that's just me” (CH33) 
Participants’ experiences on the process of selecting the response option 
Participants were asked about their experiences in the process of selecting the response option 
for their answer. They were asked to explain the processes they experienced. These responses 
presented in the following paragraph. 
Participants’ strategies used in the interpretation process  
Participants explained that they started the processes by carefully reading the question and then 
the given response options. In reading the response options, the majority of the participants 
read it from left to the right. Some read all the given response options and some stopped at the 
option that they thought was the most appropriate to answer the question. The participant 
reported that while reading the response option, they related it to their day-to-day experiences 
with their child for the past 3 month time reference. They recalled the events and summarised 
their experiences in their mind before they matched it to a given option. 
While reading the options given, participants made efforts to interpret their meaning. There 
were various strategies applied by the participants in the process. The most popular one, was 
using the generic information, ‘just English’ to interpret the meaning of the options. They 
reported that the processes happened spontaneously in their mind.  
There were participants who reported that they quantified the words represented by the 
response options. The processes of converting the words into numbers happened in their mind. 
The processes was carried out in reference to their experiences using the three month reference. 
They used the information of the specific events and projected that to the given reference time.  
“Oh it’s just interpretation isn’t it you know [laughs], relating it back to my 
own experience and what I think how those things might relate to our family, 
that’s just, I don’t know that I consciously sat there and thought now let me 
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work out the parameters of these [laughter] questions and what these 
answers, you just, yeah you make a judgement on it don’t you, yeah…so it’s 
quantifiable to me in my mind, yeah.. I think that was really just relating the 
question back to my own experience, looking in time frames, you know how 
does that question fit in and you know, in our day to day life, you know so just 
measuring it up [laughs] against our experience I think, um…yeah again in 
terms of time I suppose, yeah it’s quantifiable” (FS17) 
 
There were participants who used the general impression of the information on the response 
option to make assumptions. They admitted it was difficult to interpret and define the exact 
meaning of the response options but in general they understood it and assumed it was the right 
definition.  
“Um, I guess I just made an assumption of, of what I thought they meant, 
yeah, like I yeah, I just, used them as, as how I would define them, of more 
than very little, but yeah they sort of just, hard to explain, um yeah I, I just 
sort of went with, with my definition of them, of some is, is more than very 
little but its less than a lot and a lot is more than some but less than very 
much” (CH33) 
Participants’ previous experiences on answering questionnaire 
Some of the participants admitted that their previous experiences working with similar types 
of questionnaires helped them in the processes of selecting the response option. Those 
experiences helped them in interpreting the options quicker, and made the whole process easier. 
Participants who did not have these experiences, admitted that the interpretation process was 
difficult and took them longer. These participants sometimes needed to read the response 
options a few times before they were satisfied with the interpretation and meaning of the 
options.  
Participants’ interpretations and definitions of response options 
Responses by participants on interpretations and definitions of response options given in the 
scale could be divided into two types. The first type was their impressions in general on all 
options, and second was their specific impressions of specific options: ‘Some’ and ‘A lot’ given 
for the global item question and; ‘Sometimes’ and ‘Often’ given for the specific item question. 
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In general, participants reported that they interpreted and defined the response options based 
on their general understanding of those words in English for participants in New Zealand and 
in ‘Bahasa Malaysia’ for participants in Malaysia.  
“Um, Yeah again I, I guess I just went on my, my definitions, my personal 
definitions of what I understand them to mean like yeah, that I would 
understand them in English context, yip” (CH33). 
The majority of participants pointed out that each given option was different, however, there 
were participants who found it very similar. They struggled to give a definite meaning 
especially to the mid-ranged options of the scale: ‘Some’ and ‘A lot’ and; ‘Sometimes’ and 
‘Often’.  
“Um, yeah they sort of like some is, some is a bit more than very little, but its 
less than a lot, like they just, they, they fit sort of differently, like if I was to 
put on a numerical scale, they would fit slightly differently, I wouldn't put 
them in the same place, cause a lot, a lot meant to me, means more than some, 
it's like when you say a couple or a few, like a few means more than a couple. 
But you're not specifically saying how many”. (CH33) 
 
Participants’ interpretations and definition of response option ‘Some’ and ‘A lot’ 
Participants’ responses on interpreting ‘Some’ and ‘A lot’ varied. There were participants who 
interpreted those options based on the time frame. ‘A lot’ has been interpreted more than 
‘Some’. The event happens a lot means that the event happens more frequently and took the 
majority of the time. ‘Some’ was interpreted as an event that happens occasionally and less 
frequently than ‘A lot’. 
‘A lot means like majority of the time and some means maybe half and half 
or, or even less than half and half’. (CH29) 
 
There were some participants who interpreted the options based on the level of impact of the 
event. ‘A lot’ was interpreted as having more impact and required them to think and consider 
this more, and ‘Some’ occupied a lesser impact, and was not thought of as much as ‘A lot’. 
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“Ooh how did I come um, because um, some to me just means, occasional 
like, just you know a little bit.. goes a lot means, it takes up part of your, your, 
your thought process, [huh] quite a bit of your thought process” (CS05) 
 
Participants responded that they experienced difficulties in finding a definitive term to give a 
definite meaning to the options. 
 
“Um they’re similar although a lot would mean more to me than some, some 
is yeah, hard to use descriptive words, um some to me would be not as many 
as a lot, it’s hard to put definitive terms on it but yeah”. (FH22) 
In summary, the majority of participants interpreted ‘Some’ less than ‘A lot’. They used various 
references in the interpretation process including time frame and how much impact the event 
had.  They experienced difficulties in giving a definite meaning to those options.  
Participants’ interpretations and definitions of response option ‘Sometimes’ and ‘Often’ 
 The general impression of the participant on the response option ‘Sometimes’ and ‘Often’ 
showed similarity to ‘Some’ and ‘A lot’. Participants noted that distinctive differences occurred 
between them.     
 
“sometimes it would be like um like a handful of times that, but it still is not 
enough to class it as often happening, whereas often happening I would find 
it, like, you know for it, for example like, often like breath through the mouth 
or something, they said often I would be like, three or four times a week, um 
but I, I wouldn't, I wouldn't class that as every day or almost every day?”. 
(CH33) 
There were participants who did not agree and responded differently. Their interpretation of 
the options was that they were very close and pretty similar. However, only a number of 
participants reported this. 
“Yep, I find them to be pretty similar,… yeah but um, they were just like so 
close together, like you know, like sometimes and then like often, it basically 
falls in the same category.” (CS05) 
In summary, the general interpretation of ‘Sometimes’ and ‘Often’ were similar to ‘Some’ and 
‘A lot” which showed that ‘Sometimes’ was less frequent than ‘Often’. However, there were 
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participants who interpreted it differently. Overall, the participants highlighted that they 
experienced difficulties in finding the right term for a definite meaning of the options. 
Participants’ frame of references used in the decision of selecting an appropriate response 
option 
Analysis of the responses by the participants identified two factors that were used as a frame 
of reference in the decision making process. The two factors including: time or event; and 
condition of the ECC experienced by the children. The time factor was about the frequency or 
number of events (parents/child ECC-related) experienced. The condition was about the 
severity of ECC which than impacted on the experience of the parents.  
In the decision making processes, the participants needed to recall their parents/child ECC-
related experiences, before they could decide on how to answer the question. When recalling, 
parents started to count the number of events (parents/child ECC-related) that occurred. 
Following that, they recalled particular experiences based on the impact of the experiences to 
them. These two factors were the main frame of reference used in their decision making process 
for selecting a response option.  
Participants’ attitudes when considering the response options during interviews in New 
Zealand and Malaysia 
Participants’ attitudes were observed, and noted in the field-notes by the principal investigator. 
The observation was about how they appeared and their attitude to answering the interview 
questions which included their motivation, ability to answer the questions and how they 
answered. The general impressions on the participants’ attitude observed in both countries are 
presented in the following section.     
The interviews in New Zealand were carried out by the research assistant (WA). The 
participant’s attitudes were observed directly by the principal investigator, while the interview 
was in progress. The participants’ motivation in answering the interview question was very 
positive. They were serious in their effort and how they attempted to answer all the questions. 
They were able to present their views and experiences clearly, and converse comfortably with 
minimal encouragement by the interviewer. Most of the conversation was instigated by them, 
and minimal probing was required during the session. 
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The interviews in Malaysia were carried out by the principal investigator. The participants’ 
attitudes were observed, and noted in the field-notes immediately after the interview. 
Participants in Malaysia seemed less motivated in answering the questions. Their ability to 
answer all the questions was not ideal. They were noticeably nervous, not fluent at times and 
reluctant to make an effort to supply any extra information to the interviewer. Their answers 
were simple and short, and most of the time they needed encouragement by the interviewer to 
continue to explain their thoughts. 
In summary, a different attitude by the participant were observed, between participants in 
Malaysia and New Zealand. Participants in New Zealand seemed to be more motivated, 
comfortable in the conversation, explained their answer better, and needed less encouragement 





In this chapter, there will be two main areas of the study to be discussed: (1) methodological 
issues; and (2) the specific research questions. There were many methodological issues 
encountered in conducting the study, some of which were predicted prior to the study and some 
of which were encountered along the way. The specific research questions are discussed based 
on the findings of the quantitative and qualitative analysis. There will be two broad areas 
discussed, including: (1) the impacts of ECC on the quality of life of affected children’s 
families, and  especially the parent; and (2) the definitive meaning of the response options used 
in the scales. All of the specific research questions are addressed in detail in the following 
section.    
Methodological issues 
The study strengths and limitations  
Every study has its own strengths and limitations. There were many strengths and limitations 
predicted, noted and experienced, including procedural issues, the sample characteristics, 
instrument used, the time required, and the role and skills of the interviewer in interviewing, 
analysing and presenting the outcomes of the study. Each of these strengths and limitations, 
will be discussed in the following paragraphs.   
The advantages of the mixed-methods design used in this study 
The study used a mixed-methods, sequential explanatory design, combining quantitative and 
qualitative approaches to capture the patterns and details of the studied issues and to allow for 
a more robust analysis, taking advantage of the strengths of each. Many studies in this area 
reported were carried out using a quantitative approach (Alsumait et al., 2015; Gomes et al., 
2014; Malden, 2008). While the quantitative approach provided data on prevalence and 
associations between investigated variables, the qualitative approach explored and explained 
the details (Creswell 2011). The qualitative approach used in this study provided an opportunity 
to explain in depth and in more detail the quantitative findings of the study. The interviews, 
observations and field notes provided comprehensive information for the content and thematic 
analysis of the study. 
 In this study, part of the data collection was carried out using the qualitative approach. The 
intensive sampling method was applied to select participants with rich information for the 
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interviews. This sampling method provided participants according to the needs of the study 
(Morse, 1991). Ensuring the richness and the depth of the case description, I used multiple 
sources of data, including: (1) in depth, semi-structured, face-to-face interviews; (2) 
researcher’s observation and reflection notes recorded immediately after each interview; (3) 
audio-taped records, to follow up interviews of the participant in relation to the emerging 
themes; (4) participants’ information sheet on personal and socio-demographic details; and (5) 
participants’ responses to the P-CPQ-16 and FIS-8 questionnaires. The qualitative approach 
used in the data collection allowed me to collect thorough data and detailed information from 
the participant.  The data and information obtained, enabled the conduction of the content and 
thematic analysis, both manually and computer-assisted using NVivo version 10.  The analysis 
was carried out to develop a theme of the pattern found in the information obtained, that at the 
minimum describes and organizes possible observation or at the maximum interprets aspects 
of the phenomenon (Boyatzis, 1998). The interpretation of this qualitative data provided an in 
depth explanation of the initial quantitative findings; together, they produced a comprehensive 
study outcome.  
As an example, the quantitative analysis of the data showed that the overall mean score of the 
parental/family activity domain of FIS-8 was the highest in those treated in the hospital setting 
in both countries. The outcome showed the mean score of the domain for Malaysian and New 
Zealand, but what were the activities involved? And how frequently did the activities happen? 
To what extent did the activities affect the parent’s day-to-day lived experience? None of these 
questions were able to be answered using the quantitative approach alone. The qualitative 
analysis managed to identify several activities which were affected, most notably, the work of 
the parents. The analysis also revealed that the impacts of ECC on the parents’ work was 
substantial, and that it affected the parents’ finance due to the in absence from work, 
communication and relations with their superiors, and even their career opportunities in the 
workplace.  
In summary, the qualitative approach used in the mixed-methods design of this study helped to 
provide comprehensive outcomes from the study, in that the findings from quantitative analysis 
could be extended and explained in depth.  
Procedural issues in qualitative data analysis 
In any mixed-methods design, there is always need to deal with the issues of priority, 
implementation and integration of the quantitative and qualitative approaches (Ivankova, 
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Creswell, & Stick, 2006). The notion of priority refers to which approach will be given more 
attention and weight throughout the data collection and analysis process; the term 
implementation refers to whether the two approaches will be used in sequence, one following 
another or concurrently; and implementation refers to where the mixing of the stages of the 
study will occur. The process to make a decision has been noted as difficult, and depends on 
the study purpose and research question (Abbas Tashakkori; Charles Teddlie, 2003). 
In conducting this study, procedural issues relating to priority, implementation and integration 
have been considered.  There were two main questions of the study to be explored, and these 
included: (1) the impacts of ECC on the quality of life of the affected families (especially the 
parents); and (2) the definitive meaning of the responses given to the P-CPQ-16 and FIS-8. For 
both of these questions, a sequential explanatory design was applied for which, from the 
beginning, the decision was made that priority was given to the quantitative approach because 
the quantitative data collection came first in the sequence and represents the major aspect of 
this mixed-methods data collection process. The smaller qualitative component followed. 
However, during the data collection, it was decided to give priority to the qualitative data 
collection and analysis for the second question of the study. This decision was influenced by 
the aim of the study to explore the participants’ impressions and interpretations of the given 
response options using thematic analysis.  
The thematic analysis allowed elucidation of the emerging themes which represented the 
participants’ patterned responses. Themes or participants’ patterned responses within the data 
can be identified in one of the two primary ways in thematic analysis: (1) in an inductive or 
‘bottom up’; and (2) in a deductive or ‘top down’ way (Braun & Clarke, 2006).  In exploring 
the second question of the study, the inductive approach was chosen because of its 
advantageous characteristics. This approach, described as a data-driven approach, allowed 
identification of themes strongly linked to the data themselves (Patton, 2015). This meant that 
the approach was not driven by the researcher’s theoretical interest in the topic but rather what 
were the participants interested in and concerned about. The analysis involved a process of 
coding the data without trying to fit the information into a pre-existing coding frame or the 
researcher’s analytic preconceptions. This approach provided an opportunity to explore the 
research questions in more ‘exclusive’ and distinctive ways to the participants. It provided rich 
description of the studied participants. The emerging themes were representative of 
participants’ responses and truly provided the participants’ general understandings and 
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interpretations of the response options without any influences by the investigator. This outcome 
provided originality and genuine understanding and interpretations of the participant on the 
studied topics.  
The theme identification for the study was carried out at semantic level; that is the themes were 
identified within the explicit or surface meanings of the data (Sgall, Hajicová, & Panevová, 
1986). The analysis was not beyond what a participant had said. The process and work involved 
were direct and less complicated. These suited the capability of the investigator. The 
investigator, who has less experience in performing the qualitative analysis, found that this 
approach was a useful primary exposure. The analysis process, which involved a progression 
from description to interpretation (where an attempt to theorize the significance of the patterns 
and meanings) was not as complicated as the interpretative work. Human error arising from 
the use of an inexperienced investigator could be minimised.   
In summary, the two approaches used in the thematic analysis delivered advantage for the study 
outcomes and the investigator. First, the inductive approach contributed original and genuine 
understanding and interpretations of the participant, because the analysis was truly data-driven 
with no other influences (including from the investigator). Second, the semantic approach 
offered less complicated data analysis and this helped in minimising possibility of the human 
error (due to the less experienced investigator).  
Why use these instruments (P-CPQ-16 and FIS-8) instead of the ECOHIS in this study? 
These instruments were the proxy-informant type of instruments.  To date, there have been 
only two scales developed specifically for proxy informants. These included the P-CPQ and 
FIS (components of COHRQoL) and ECOHIS (with its family and child components). The 
short-form version of the P-CPQ and FIS has been developed by Thomson et al. (2013). These 
short-instruments are used to reduce participant burden in completing surveys.  
It was interesting to note that, comparing the popularity of these instruments in the dental 
research, the ECOHIS has been used more and been translated in many languages (Scarpelli et 
al., 2011;Lee, McGrath, Yiu, & King, 2009; Pahel, Rozier, & Slade, 2007). The scale appears 
more sensitive than the PedsQL4.0 in assessing the impact of dental caries on the life quality 
of pre-school children (Lee, McGrath, Yiu, & King, 2010). However, in assessing its properties 
and responsiveness, it has been found that the ECOHIS-Child and the P-CPQ scales are very 
similar in their internal consistency reliability, cross-sectional construct validity and 
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responsiveness. Additionally, in determining the changes in OHRQoL associated with 
treatment for ECC, the two scales proved comparable (Thomson, Foster Page, Malden, Gaynor, 
& Nordin, 2014). Moreover, findings of the current study carried out in Malaysia showed a 
similar outcome. The translated versions of the P-CPQ-16 and FIS-8 had been shown to be 
proven valid and responsive in Malaysian samples. It showed that the investigators who plan 
to use proxy informants in measuring child OHRQoL could use either measure. However, even 
they were both similar, there were some differences in the items of the scales. 
Most of the scales’ items were similar, although there were some important differences. The 
ECOHIS-Child included one oral symptoms item, four functional limitations items, and two 
each from the emotional well-beings and social well-beings domain; by contrast, the P-CPQ 
sample four of each of those. It seemed that the ECOHIS- Child scale included a number of 
items which scored relatively low in the item impact analysis. For the family-focused items; 
the two scales differed in their sampling of the three domains: the ECOHIS-Family included 
the two items with the greatest impact in the parental emotions domain, the third highest-impact 
item from the parental/family activity domain, and no item from the family conflict domain. 
The financial difficulties item was also included which was not included in the FIS. The FIS-8 
included two parental emotions items, four parental/family items and two items from the family 
conflict domain.  
Focusing on the scales’ items, the ECOHIS-Child measure’s relative oversampling of the 
functional limitations domain and under-sampling of the oral symptoms, is in contrast to the 
P-CPQ’s adequate coverage of all four COHRQoL. The different weight and inclusion given 
to the items could be due to differences in the development processes for the two scales. The 
ECOHIS-Child scale was developed using an epidemiological sample rather than a clinical 
one. There may not have been the same prevalence or impact of symptoms in that sample 
relative to the clinical sample used for the P-CPQ and FIS. For that, the ECOHIS-Child might 
be better use in epidemiological work.  In this study, however, I used clinical samples with 
high disease level (including severe ECC). In exploring the impact of ECC on the QoL of the 
affected child, it would be more appropriate and useful to have covered all domains of the 
COHRQoL; accordingly, the P-CPQ was preferred to the ECOHIS-Child. 
In the family impact measures, the ECOHIS-Child was found to fall short in all aspects of its 
properties, except responsiveness (where it was equivalent). Its greatest weakness was on the 
face validity, as one of the three family impact domains not sampled at all, and only one item 
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represented another of those three domains. The scale used the two parental emotions items 
which had the greatest impact, but under-sampled the parental/family activity and family 
conflict. Selection of the items was viewed as problematic when referred to findings of related 
study in New Zealand. As  shown in the  scores, the disrupted sleep item scored a high impact 
and had been of the most concern in the parental/family activity domain for both settings 
(hospital-based and community-based). The exclusion of this item (as in the ECOHIS) would 
therefore be problematic. However, this could be accepted if the items used were strongly 
correlated to each other (making one more or less redundant). In this study, the FIS-8 scale 
used in the Malaysian samples included this item ‘Worried’ and, in the New Zealand samples, 
the item ‘Guilty’ was included. A scatterplot was used to check the relationship of those two 
FIS-8 items used. The scatterplot showed a linear, straight line through the main cluster of the 
points; from left to right; upward, suggesting a positive and strong relationship between the 
two items, with Pearson’s r at 0.97. The very strong correlation between the two items 
suggested the acceptability and interchangeability of the items used in this study. 
Another issue of the family impact measure was with the item pertaining to the child’s 
condition causing financial difficulty for the household. This item was not included in the FIS-
8 because of its low impact. However, during the qualitative interviews, it was noted that the 
financial issue has been of much concern for the parents of the affected children. This issue has 
been highlighted by the parents who were working to support their family. Their salary was 
very important to support the family. The impact of ECC on the parents’ financial status was 
indirect. Absence from work due to the ECC experienced by the child affected the parent’s 
routines at work, which then indirectly affect their remuneration. This item was not included 
in the FIS-8 because there was no direct impact; however, there were indirect impacts noted, 
and that could be one reason for the ECOHIS-Family including this item in the scale. Another 
reason, of course, could be that the ECOHIS-Family was developed in the USA, and the very 
people who are likely to have children with ECC are also at least likely to have dental insurance, 
and so they would be financially penalised by having to pay directly for their child’s treatment.  
In summary, the three scales (short-form P-CPQ-16 and ECOHIS-Child) proven to be 
comparable and could be used in assessing COHRQoL using proxy informants. Moreover, 
because of the clinical samples used in this study, the P-CPQ would be more suitable and 
appropriate; P-CPQ was preferred than the ECOHIS-Child. For the family measure, the FIS-8 
was chosen over the ECOHIS-Family, due to the scale’s items being more comprehensive and 
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covering all three domains. Because of some weaknesses in the properties and responsiveness 
of the ECOHIS, the P-CPQ-16 and FIS-8 seemed to be well suited for health services research 
with high caries experience samples.   
Reliability, validity and responsiveness of the scales 
One of the main objectives of the study was to validate the scales (P-CPQ-16 and FIS-8) in a 
Malaysian sample. Validity and reliability are two fundamental psychometric elements in the 
validation process. The two elements are closely associated; an instrument cannot be valid 
unless it is reliable. However, the reliability of an instrument does not depend on its validity 
(Nunnally, 1994).  
Cronbach’s alpha value provides an indication of the internal consistency reliability of a scale. 
The values for both scales in both settings in Malaysia and New Zealand exceeded 0.70, which 
was acceptable. It shows that items of the scales are correlated to each other. In addition, 
reliability estimates also show the amount of measurement error in a test. Scores in both 
settings (hospital and community-based) had high Cronbach’s alpha values with low error 
variances (random error). Assessment of the responsiveness of the scales showed a promising 
outcome too. Both settings showed a large effect size. These findings established the validity 
and responsiveness of the scales. However, the only exception was seen with the FIS-8 in the 
Malaysia Community ECC sample. Their Cronbach’s alpha was relatively low. This was most 
probably due to the low factor loading of some items in the questionnaire. Prior to main study, 
validation work was performed for the questionnaire and the outcome showed that the 
questionnaire is valid and responsive. However, due to some limitation, the factor analysis has 
not been carried out. As some of the items had a low factor loading, this could be the reason 
for some participants in Malaysia Community ECC sample having misinterpreted the questions 
and response options. Hence, they responded differently and this resulted in a low Cronbach’s 
alpha value.   
It was also interesting to note that, at follow-up, the Cronbach’s alpha value in the Malaysia 
sample was low. One of the reasons for this is the translation method employed for the scales 
used in Malaysia. The two scales were translated from English to ‘Bahasa Malaysia’ using the 
forward-back method. The original version of the scale was in English. When a scale is used 
in a new country and culture, with its distinct language, the literature highlights the need to 
adapt a self-administered questionnaire. Cross-cultural adaptation of a questionnaire uses a 
unique method that ensures equivalence between the original source and target versions of the 
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questionnaire (Beaton, Bombardier, Guillemin, & Ferraz, 2000). In a measure to be used across 
cultures, the items must not only be translated well linguistically, but must also be adapted 
culturally in order to maintain the content validity of the instrument at a conceptual level across 
different cultures (Guillemin, Bombardier, & Beaton, 1993). The aim is equivalence of HRQoL 
concepts within the cultures concerned; the conceptual equivalence should include semantic, 
idiomatic, experiential and conceptual equivalence. The semantic equivalence pertains 
equivalences in the meaning of words, including the vocabulary and grammar used in the 
instrument. Idiomatic equivalence concerns idioms and colloquialisms which are more likely 
to be used in the emotional and social dimensions.  Experiential equivalence involves situations 
evoked or depicted in the source version which should fit the target cultural context. Conceptual 
equivalence refers to the validity of the concept explored and the events experienced by people 
in the target culture, because items might be equivalent in semantic meaning but not 
conceptually equivalent.  
The process of adapting a questionnaire for use in a new setting is time-consuming and costly. 
It involves many stages and personnel. Due to constraints in making time for the process, cross-
cultural adaptation was not used for the scales used in Malaysia. This possibly contributed to a 
poor translation process of the instrument which then led to a degree of in-equivalence of the 
adapted instrument and the original questionnaire. Such a lack of equivalence limits the 
comparability of responses across those two populations. 
Use of the MID in interpreting the study outcomes  
An accurate interpretation of the subjective dimension of oral health outcomes can be difficult 
and challenging. Significant differences in scores do not provide information on whether the 
differences are meaningful for the patient or participant (Copay, Subach, Glassman, Polly, & 
Schuler, 2007). There are two issues related to the interpretation process: responsiveness of the 
OHRQoL measure, and the interpretability of the patient-reported outcome (PRO) scores 
(Revicki, Hays, Cella, & Sloan, 2008).  
The demonstrated responsiveness of the scales used in the study confirmed their ability to 
detect changes that had occurred. Large effect sizes observed in both settings in Malaysia and 
New Zealand established the responsiveness of the scales used. However, demonstrating the 
ability to detect responsiveness to meaningful change is necessary but not sufficient for 
estimating the smallest change in score that can be regarded as important (Revicki et al., 2008). 
This amount of change in score has been referred to as the minimal important difference (MID).  
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The current situation for determining the MID is fluid and evolving, and there is no clear 
consensus as to the recommended best approach for determining it. It is recommended that the 
participant’s perspective be given the most weight because these are PROs, although the 
clinician’s perspective is important too. In addition, it is also recommended: to estimate the 
MID using multiple anchors with the same external criteria used to evaluate responsiveness of 
the PRO measure, and also to apply multiple approaches for a degree of triangulation, 
examining multiple values from different approaches (Revicki et al., 2008). That is examining 
multiple values from different approaches converging to a small range of values (or one single 
value).  
 In this study, multiple approaches were adopted. The anchor-based method used multiple 
anchors, including the cross sectional and longitudinal scores. The first anchor-based approach 
used is called the ‘within-patients’ score change. The MID was defined as the average change 
of the participants who exhibited small changes (‘Not at all’ and ‘Very little’). The second 
approach is called the ‘between-patients’ score change. This approach used the score difference 
between two adjacent levels of the scale: ‘Not at all’ and ‘Very much’. Participants’ responses 
to the global item were used to calculate the MID values. The participants’ qualitative 
responses on their experiences were used to further inform understanding of the MID.  The 
distribution-based method used the SD and effect sizes values.  Norman et al (2003) found that 
the value of 0.5 SD corresponded to the MID across a variety of studies. In addition, Copay et 
al (2007) ascribed that finding to the fact that 0.5 SD represents the limit of the human mental 
discriminative capacity, a limit that would appear in most PRO. The change in score 
corresponding to that small effect size is considered to be the MID. To calculate the change 
score equivalent to the MID, one multiplies the SD of the baseline scores by 0.2 (the small 
effect size).  
In summary, the MID is clearly useful in interpreting PRO scores for determining minimum 
standards for reporting. It provides a systematic way to assess the perceived benefit of a certain 
treatment based on individual patient improvement: a specific threshold serves as a benchmark. 
Few studies have determined the MID for OHRQoL measures in general (Locker, Jokovic, & 
Clarke, 2004). However, only one study used a specific (periodontitis) OHRQoL measure. The 
findings from this study could contribute to easing the paucity of information on MID for 





Comparing the socio-demographic characteristics of the overall child sample, there were more 
in 5-6 year olds in the Malaysia sample and more, younger children in the New Zealand sample. 
The difference was due to the different definitions for pre-schoolers used in the two countries. 
In Malaysia, a pre-schooler is defined as a child under 7 years old, because school starts at 7.  
This was based on the year that the child was born.  In New Zealand, pre-schoolers are defined 
as children under 5 years old, because the school age is based on the day that the children turned 
5. Based on this definition, there were younger children in New Zealand sample, since the 
children who turned 5 had been enrolled at school. However, in Malaysia, there were many 
children aged 5 and 6 years old who were seen at the clinic and were included in the study. 
This contributed to the Malaysian sample being somewhat older than the New Zealand one. 
The older Malaysian sample had also experienced more severe ECC.  This potentially 
contributed to more impacts on the parents, reflected in the higher mean FIS-8 score in the 
Malaysian sample in the hospital-based setting than in their New Zealand equivalents (12.9 
and 7.5 respectively).  
Samples  
The study was carried out with three samples (Hospital-based ECC, Community-based ECC 
and Caries-free). The samples represented the various groups of child samples: (1) Hospital-
based ECC, who experienced extreme range of severity of ECC which required to be treated at 
the hospital-based dental clinic, (2) Community-based ECC, children who experienced less 
severe ECC and who needed only routine treatment and who were able to be treated at the 
community-based dental clinic; and (3) the Caries-free group comprising children who had no 
caries experience but who attended the assigned clinics for routine check-ups. The study 
samples represented the full range of cases seen in the dental clinics. 
Many studies have investigated the impact of dental treatments on affected children (Abanto 
et al., 2011; Acs, Pretzer, Foley, & Ng, 2001; Anderson, Drummond, & Thomson, 2004; 
Jankauskiene & Narbutaite, 2010; Malden, 2008). These studies used samples who were treated 
at hospital under general anaesthesia. They were specific-characteristic samples who 
experienced the extreme range of severity of ECC that is seen usually in the hospital-based 
dental clinics. However, only a limited number of studies have explored OHRQoL in less 
severe ECC cases seen in community-based dental clinics. These types of ECC cases were 
routinely seen and represent the majority of child cases. Referring to the study findings, there 
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was a significant impact of these disease on their families. The impact score (FIS-8) for 
Community ECC group in Malaysia was one third of the Hospital ECC group and six times 
that of the Caries-free. Interestingly, in New Zealand, the score for Community ECC was noted 
to be just higher than Hospital ECC and ten times more than in the Caries-free group. However, 
to date, there have been no similar studies found to compare and explain the findings. There 
has been a paucity of information on the impacts on parents whose children attend the 
community-based dental clinics.  
Time-related issues 
Time limitations in this study were noted in respect of two issues. The first issue was to do with 
the reference period used with the parents and caregivers. The three-month reference period 
was felt by participants to be too long, because they struggled to recall their experiences over 
that time. They found it difficult to remember the details of events and the ECC-related 
experiences of their child and themselves. This affected their decision on the type of strategy 
used to answer the question. 
In responding to the frequency questions in the questionnaires, four types of information could 
be used. These include: (1) information on the specific event; (2) the exact tally of the event; 
(3) generic information; and (4) general impressions (Krosnick, 1991). The type of information 
determines the type of strategy chosen to answer the question. In this study, most of the parents 
used the generic information and an applied strategy called recall-and-extrapolate, in which 
they retrieved the existing information about the rate and frequency of the event that they 
experienced, and then adjusted it up or down. This strategy provided them with an average 
reference rate that they could use to adjust their answer. This means that most of the responses 
provided by the participants were an average value rather than exact answers.  
The second issue was related to the time allocated for the study.  This was not sufficient to let 
all the treatment be completed before the post-treatment interview could be carried out.  The 
amount of time needed to complete treatment for every child varied with the case’s severity. 
The assessment before and after treatment for every child happened at a different time point. 
There were children who needed a lot of treatment that required a lot of time. Those participants 
were instead reviewed and followed–up just after the main problem and few other problems 
were dealt with, without waiting until the full course of treatment had been completed. In line 
with that, some participants reported their experiences before the entire problem got treated. 
This means that some of the participants’ post-treatment reports were not based on a genuine 
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completion of treatment. However, the number of patients in this situation was very limited, 
and involved only 1-2 cases.  
The investigator’s role in the study 
The effects of the investigator’s role were prominent in two stages of the study including the 
data collection and data interpretation. In the data collection process, there were two influences 
of the investigator including: (1) her role as a mother and; (2) her role as a professionally-
trained dentist. The role of the investigator as a mother herself with a child of 5 years old was 
an advantage in the process of understanding the participants’ experiences with children in a 
similar age range. It helped the investigator to relate to and understand the participants’ 
reporting better and easier. She was able to better understand the conversation and it was easier 
to interpret the mothers’ experiences with the children. The investigator was also a 
professionally-trained dentist, and her background had advantages and disadvantages for the 
study. The advantage was that she had sound information about the nature of the disease (ECC) 
which helped her to understand the condition experienced by the children. However, that status 
may also have affected the perception of the participants, especially in Malaysia. The 
participants perhaps saw the investigator as a dentist who was an expert in the issue discussed. 
They seemed to express and share their views carefully and lean more towards clinically-
related issues. The investigator had to work hard in developing the ‘unbiased’ perception of 
the participants in ensuring that the conversation could be directed to the day-to-day 
experiences beyond the clinically-related ones. In this study, one of the strategies used was 
changing the interview venue to a non-clinic-based environment, such as the participant’s 
house, or a café or their workplace. In such an environment, the participants’ perception of the 
investigator as a health professional should have been ‘neutralised’, with more non-clinical 
issues discussed as a result. 
Second, there is the effect of the investigator’s role in the qualitative data analysis. During the 
process, the investigator read and re-read all the transcriptions to search for the emerging 
themes. It depended on investigator’s justification to decide and reach for the meaning of the 
data. All of the transcriptions, field notes and observations derived from the study do not by 
themselves provide explanation; the researcher needs to make sense of the collected data, 
exploring and interpreting them (Burnard, Gill, Stewart, Treasure, & Chadwick, 2008). Thus, 
the analysis and interpretation of qualitative data is prone to investigator influences. 
Consequently, this leads to the issue of the verifiability of the data analysis. It has been argued 
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that this process can make the analysis process more rigorous and reduce the influence of bias. 
There are two ways to validate the data analysis by using others; these include respondent 
validation and peer review. However, these processes will be time consuming and have to 
potential to add further bias (and additional insights) from the peers. Despite ongoing debate, 
there is no definitive answer to the issue of validity in qualitative analysis. To ensure that the 
analysis process is systematic and rigorous, it is recommended that the investigator utilises a 
process of ‘constant comparison’, by which he/she constantly re-reads data to search for 
emerging themes for understanding and the meaning of the data (Silverman, 2013). It has been 
also been suggested that the ‘deviant or contrary cases’, be included; these are findings that are 
different or contrary to the main findings but may be simply unique to some (or even only one) 
participants. These recommendations were adopted in the conduct of this study. 
The contribution of personal connection and familiarity for the approval processes  
Samples for the study were recruited from two countries, Malaysia and New Zealand. The 
recruitment processes for both countries were similar. The processes started with introduction 
of the study to the key-contact person of the assigned clinics. The first meeting was important 
in building and developing the relationship with the key contact person of the clinic, who was 
usually a senior dental officer. The meeting finalised the support that could be given for the 
investigation, and included aspects such as access to the facility and the patient database, 
staffing, and an area or room for the interview. During the meeting, a presentation explaining 
the study was also given to all of the doctors, dental therapists and staff nurses who, were 
providing services in that setting. They were informed of the objectives and aims of the study 
and provided with information on the inclusion and exclusion criteria for selecting the potential 
participants. The meeting was very important in ensuring that good support was given for 
conducting the study.  
The meeting in New Zealand was in the presence of my supervisor, Professor Murray 
Thomson. I strongly felt that the presence of my supervisor in the meeting gave an additional 
‘impact’ for the committee in their decision in supporting my study. Most of the requested 
items and conditions were approved and I was allowed to start the recruitment immediately. In 
Malaysia, the meeting was carried out without the presence of my supervisor. However, the 
processes went smoothly and well because I was known to the committee through my previous 
work with them. The personal connection and familiarity contributed to the successful meeting 
as the Oral Division, Ministry of Health Malaysia was very keen on the conducting of the study. 
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They were excited and looking forward to the study outcome. I was given good support for the 
recruitment of the participants. I was also reminded to share the outcome of the study with the 
Oral Division (Ministry of Health Malaysia) when completed. 
Engaging participants from different cultures with different mother tongue in an 
interview 
Engaging participants in an interview is a crucial important process to obtain their true and 
genuine sharing of views and experiences. A good engagement will result a good ‘bond’ 
between two parties that allows a true and genuine ‘sharing’ of their novel and exclusive 
experiences. In this study, some of the target participants were New Zealanders whose mother 
tongue was English. The participants came from different cultures and spoke different language 
from me, the researcher/interviewer, who was from Malaysia with “Bahasa Malaysia’ as the 
mother tongue. The engagement was predicted to be challenging especially in communication, 
as both parties were fluent in different languages. Cultural background was also different, and 
this would have influenced the engagement process.  
To ensure that the engagement between the interviewer and participant was positive and 
productive, the interview was carried out with the assistance of a New Zealand research 
assistant (WA). She was briefed and informed on the aims and objectives of the interview, and 
was trained in sessions for conducting the interview in the way that the investigator expected. 
The training was conducted with help of my supervisor. These preparations helped the research 
assistant (WA) to have a clear idea of the objectives. Her experiences and skills resulted in an 
efficient and effective engagement with the participants.  
On the ground, during the NZ interview sessions, the research assistant started the 
communication with each participant. She used fluent English and a common greeting to start 
the engagement process. These skills and experience of the research assistant, (who was 
familiar with the culture and language of the participant) resulting a positive welcoming 
reaction, and the participants seemed to be more comfortable and willing to proceed with the 
interview. The interview process went on smoothly and well, and the engagement of both 
parties was established. This was a very important stage, as the establishment of the 
engagement allowed an ‘open’ and ‘genuine’ willingness of the participant to share their 
experiences in the interview. Furthermore, at this stage, it was a lot easier for me, as the 
‘foreign’ researcher/interviewer to come in to the conversation. Each participant was prepared 
and ready for the conversation with the ‘foreign’ interviewer. She was more comfortable in the 
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conversation as the ‘strange’ feeling had been diluted with the introduction by the New Zealand 
research assistant.  
In summary, to engage participants with different a mother tongue and cultural background, it 
was useful to include a research assistant from a similar cultural background and mother tongue 
to that of the participant. It reduced the ‘stranger’ feeling of the participant towards the ‘foreign’ 
interviewer, established effective and efficient engagement, and it also increased the ‘openness’ 
of the participant in the interview conversation.  
Challenges in exploring participants’ experiences using open-ended questions  
Exploring participants’ experiences is a very interesting and challenging task. In this study, 
participants were asked an open-ended question on their day-to-day living experiences dealing 
with their affected children. The question was “How much is your family’s day-to-day life 
affected by your child’s condition of teeth, lips jaw or mouth? It was an open-ended question, 
which is an appropriate approach in providing participants with an opportunity to share their 
experiences without any boundaries or restrictions. The approach seemed to work well because 
the participants were able to explain their experiences smoothly and thoroughly. They 
expressed their feelings and views comfortably. They explained details of their activities in 
dealing with their ECC-affected children. They shared their feelings and emotions in relation 
to the children’s experiences especially in managing the pain and discomfort. They were able 
to share their experiences in detail without any guidance or probing questions by the 
interviewer, which meant that less effort was needed by the interviewer in stimulating the 
conversation. However, the challenge for the interviewer was in making sure that the 
conversation was on the right issues and track. As the participant were comfortable in 
expressing their views and feelings, there times when the conversation diverted from the 
expected issues. It was the interviewer’s skills and ability to bring back the conversation on the 
right issues and track without interrupting the comfortable of the participant with the 
conversation. The skills need to be applied appropriately and sufficiently.     
However, there were also some participants who seemed to be ‘lost’ and experienced difficulty 
in expressing and explaining their experiences. They need further probing questions as a guide 
for them to answer the interview question. They seemed to be struggling in finding the right 
words to explain and elaborate their experiences. In this study, the interviewer prepared a set 
of probing questions pertaining to the main questions. These probing questions were used in 
the situation when the participant struggled in the conversation. However, this needed to be 
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done carefully and cautiously, because there was a high possibility of the interviewer 
unintentionally providing the answer to the question, and this would have compromised the 
findings’ validity.   
Beside the list of probing questions, the investigator also practised and was trained by the 
supervisor (KM) in the skills of interviewing the participants. The training was useful and the 
mock interviews provided a good introduction experience for the interviewer. A few early 
interviews were conducted based on the interview guide first prepared. Their conduct was a bit 
slower and not smooth going, as the interviewer kept checking the interview guide. In this 
situation, it was very challenging, because the interviewer needed to maintain eye contact and 
be a good listener while thinking of the details of the conversation at the same time. The skills 
for doing all of these things at the same time needed to be built with experience. After 
conducting three to four interviews, the interviewer felt more confident and comfortable in 
conducting the interviews. The interview guide was then referred to only at a very minimal 
rate, and the conversation with the participants went smoothly.  
In summary, it was useful and beneficial to have an interview guide, list of probing questions 
and interview training prior to conducting the real interview. All these helped, and reduced the 
time needed in building and developing the interviewer’s confidence and skills in interviewing. 
The conduct of the interviews was better and possibility of missing useful and important 
information was lessened.        
Challenges in ensuring a high quality of responses by the participants 
In a survey, the investigator’s expectation is always very high for a high quality of response 
from participants. Ensuring that, an investigator needs to understand the factors and processes 
that have been experienced by the participants.  Answering a survey question requires a 
substantial cognitive effort (Krosnick, 1991). As has been described by Tourangeau (1984), it 
involves four stages, in which: a participant will carefully interpret the meaning of each 
question, recall and search their memories extensively for relevant information, integrate that 
information for summary judgements and report those summary judgements in ways that 
convey their meaning as clearly and precisely as possible. The process could be performed as 
satisficing or optimising. There are five factors that might influence the participants’ responses; 
these include: task difficulty, participant ability, participant motivation, participant character 
and culture style (Shulruf et al, 2008).  
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In this study, I found that various factors could influenced participant motivation and ability in 
the process. One of the factor was the bonding and relationship developed between the 
participant and interviewer. The genuine ‘bond’ between the two parties enhanced the 
participant’s motivation and ability in answering the question using their optimum effort. The 
good ‘bond’ developed trust and comfort in the participants for sharing their exclusive 
experiences. These were the motivation factors for the participant which were likely to have 
increased their ability in performing their task in the process. The amount and nature of ‘bond’ 
required was very subjective. For some participants, a quick and minimal bond was just enough 
for them to be ‘open’ and comfortable in the conversation; for others, they needed a solid 
‘bond’ before they could be ‘open’ and comfortable in the conversation. A good introduction 
at the beginning of the meeting was very important in the process. The introduction meeting 
was the first contact between two parties and this was the time that the critical ‘judgemental’ 
process happened for both parties.  
Another factor that could have influenced participants in delivering a high quality of response 
was the format and clarity of the question and the response options in the questionnaire. The 
participants were involved in two type of activities in delivering their responses. The first one 
was answering the self-administered questionnaire (P-CPQ-16 and FIS-8). For this activity, the 
participants were expected to be able to understand the question by themselves and make their 
own choice of answer based on their perception and understanding. Thus, the clarity of the 
question was crucial. The sentences used for the question needed to be contextually and 
conceptually clear. The exact meaning of the question should be understood by the participants 
immediately and directly. The questions used in the questionnaire (P-CPQ-16 and FIS-8) 
started with the introduction sentences “The following questions ask about symptoms and 
discomfort that children may experience due to the condition of their teeth, lips, mouth and 
jaws. During the last 3 months, how often has your child:” These introduction sentences were 
a good preparation for the participant in setting their mind and perception of the following 
items. The introduction prepared and provided participants with some guidance to direct their 
thinking to the following questions, with references to their children’s condition of teeth, lips, 
mouth and jaws. The following questions were short and direct. This helped the participant to 
immediately interpret the questions, then later to choose the answer.  
In summary, there were a few factors contributing to the high quality of responses by the 
participant. It was noted that the bond and relationship developed between the interviewer and 
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participant was one of the important factors that influenced the participants’ motivation and 
ability in answering questions using optimum effort, and thus produced a high quality of 
responses, especially during the interview. For the self-administered questionnaire responses, 
the question introduction sentences and a short direct question were the format that encouraged 
the participant in quality responses to the questionnaire items.              
Advantages and disadvantages of using secondary data from another related study  
Secondary data can be defined as data collected by others, not specifically for the research 
question at hand (Patton, 2015). In this study, the data for Hospital ECC group in New Zealand 
were ‘imported’ from two related studies done previously at Auckland and Wellington 
hospitals. The first study was the Wellington one. It was then replicated some years later in 
Auckland after which the data-sets were combined for secondary use. The raw-data set was 
transferred into the recent study data-set and analyse were carried out, using these two sets of 
data.   
There were advantages and disadvantages in using the secondary data (Atkinson & Brandolini, 
2001). One of the advantages was the cost and time saving. The process involved in conducting 
a study required a lot of effort, time and cost. By using the ‘ready-made’ data, many process 
involved could be escaped.  
However, before the ‘ready-made’ data could be used in this study, a few issues needed to be 
sorted out. First, the variable names and labelling of the variables for both the ‘ready-made’ 
and ‘freshly-collected’ data needed to be similar and compatible. Using a similar variable name 
and label made the analysis more efficient and less prone to error. Based on that, it would be 
better to use the previous study data sheet and variables as a reference in setting up a data sheet 
template for the recent study. This involved identification and confirmation that variable names 
and label from the previous study was compatible for the recent study. Secondly, the values 
used for the response options should be the same.  
In summary, there were advantages and disadvantages using a secondary data in this study. 
The advantages of the ‘ready-made’ data included time and cost reduction in the preparation 
for data collection. However, as the data was not designed for the recent study, there were 
limitation of usage of the secondary data in this study. The data available were only good in 
use for quantitative analysis. 
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Specific research questions 
The two main research questions in this study included:   
(1) Does ECC have impacts on the families’ QoL? If so, what are the factors that affect it 
and what did the families do to deal with it? 
(2) What are the participants’ impressions and interpretations of the response options of 
the scales (P-CPQ-16 and FIS-8) used in the study? 
Impacts of ECC on quality of life of affected children families  
Three questions pertaining to the exploration of the impacts included: (1) Does the child’s ECC 
condition affect their parent’s day-to-day living activities and routines; (2) Which factors 
affected most the quality of life of the parents and families; and (3) What did the parents do in 
dealing with the situation and condition? All of these questions are addressed in the following 
paragraphs.  
Does the child’s ECC condition affect their parent’s day-to-day living activities and 
routines? 
The analysis was carried out to explore whether there were effects of ECC and its treatment on 
the quality of life of the affected children’s parents and families. The analysis compared the 
outcomes between Malaysia and New Zealand in two settings.    
The findings of the study indicated that there were effects of ECC and its treatment on parents 
and families, and the impact was greater in Malaysian samples than New Zealand. The 
differences were due to two factors, including the prevalence of ECC and the socio-
demographic characteristics of the participants. The prevalence of ECC in Malaysia (76%) was 
nearly twice that of the New Zealand (40%) (Ministry of Health, 2014). The high prevalence 
of ECC in Malaysia was reflected in the child samples, with the Malaysian child sample having 
experienced more severe ECC. The high prevalence was also associated with a longer waiting 
time for treatment (which could be as much as one year), because there were more children 
who need to be seen for dental management. The more severe ECC experienced by the children 
and the longer waiting time for treatment for the ECC to be dealt with affected their parent’s 
day-to-day lives.  These factors contributed to the higher impacts experienced by the parents 
in Malaysia. By contrast, ECC prevalence in New Zealand was much lower and the waiting 
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time for treatment was also much shorter (at 2-3 months). These factors produced less impact 
on the parents in New Zealand.   
The majority of participants in Malaysia had formal education to secondary level, which 
allowed them to work in factories and at other lower status jobs. They worked to support the 
family and some participants were the bread winner for their family. The salary they earned 
was important for the family. Once their children experienced ECC and needed several 
appointments for treatment, this meant disruption to their routines at work. This was of much 
concern for them because their full wages would not be paid. The disruptions and stresses they 
experienced, produced more impacts. By contrast, in New Zealand, most of the participants 
had been formally educated to tertiary level and were home-makers. The ECC experienced by 
their children caused stresses and disruptions, but these were not as marked as those 
experienced by the participants in Malaysia.   
The study findings showed that the impact was greater in the hospital-based sample than the 
community-based one. This is straightforward to account for, since those referred for GA are 
going to have more severe ECC with greater experiences. The procedures and stages involved 
in preparing the children for GA were more complicated and demanded multiple visits to the 
hospital. The long waiting time to be seen and multiple visits led to greater stresses experienced 
by the participants in the hospital-based group, and this was reflected in the impacts. 
Assessment of the effect of treatment showed a significant score reduction in both the Malaysia 
and New Zealand samples. The outcomes of the treatment in both countries were convincing. 
Interestingly, the effect size in the Malaysian was sample larger than in the New Zealand 
samples. This perhaps reflects the greater severity of ECC in the Malaysian child sample. Once 
the ECC was treated, there was a considerable easing of parents’ stresses. The parents felt better 
and this was reflected in the impact score after treatment. This mirrors what has been reported 
previously both in a systematic review by Jankauskiene et al (2010), and in New Zealand 
research conducted since then (Gaynor & Thomson, 2012; W. Thomson, Malden, PE,, 2011). 
Where this study builds on previous ones is in its supplementation of the quantitative data with 
concurrently collected qualitative information. The exploration of the impacts of ECC on the 
quality of life of the affected children’s parents and families was deepened by using the in- 
depth interviews. Consistently through the interviews, the parents admitted that there was an 
impact of the child’s ECC on their day-to-day living experiences. The major impact was on 
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their parental/family living activities. This was reflected in the mean score for that subscales 
for the hospital-based sample in both countries (5.2 for Malaysia and 3.6 for New Zealand). 
The main parental/family activity affected was the parent’s work. They needed to take time off 
from their work in order to entertain their children. The child who was in pain and discomfort 
needed their presence and attention. The parents did not have any other choices. Most of the 
time off was allocated for appointment visits to the dental clinics. The children needed multiple 
visits for the assessment and examination for the ECC surgery they were to undergo. The higher 
Malaysian score could be due to the socio-demographic characteristics of the parents, as most 
of the parents in the Malaysian sample were working mothers who had formal education only 
to secondary level. Most of them worked in factories and services which not allowed them to 
take time off from work frequently. Some of them were on daily wages, which, if they were 
away from work, means that they would miss their day’s pay. In New Zealand, most of the 
participants were homemakers and they could manage their own time, and the child’s condition 
did not involve any financial consequences. Thus, the working mothers had more concern on 
taking time off from work than those who were home-makers.  
In the interviews, the parents reported that they felt frustrated and upset with the ECC condition 
experienced by their children. The upset was projected not only towards their children but also 
to themselves. First, the parents felt upset towards their children who experienced ECC, as the 
ECC affected their children’s well-being and aesthetics. The children who experienced 
discomfort and pain needed extra attention, and dealing with unhealthy children was not easy. 
They needed to put a significant amount of effort in managing the emotions and physical pain 
of their children.  Second, the participants reported that the upset and frustrated feelings were 
also projected onto themselves. They felt upset because they believed that the responsibility in 
taking care of the children’s health (including oral health) was supposed to be their 
responsibility. Failing in delivering it resulted in their children experiencing the ECC, and this 
made them feel bad and guilty. The parents admitted and believed that they had carried out all 
required efforts in ensuring that their children’s oral health was in a good condition. However, 
once they found out that their children had experienced ECC, they felt guilty because they had 
failed to protect their children from ECC. At the same time, they started questioning the efforts 
they had made. These emotions affected their day-to-day quality of life and were reflected in 
the scores.   
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In summary, the condition of children who experienced ECC does affect their parent’s day-to-
day living activities and routines. The impact was seen more in Malaysians than in New 
Zealanders. The dental treatment carried out for the children showed a convincing outcomes, a 
significant changes in the reduction of the impacts especially in the Malaysian participants. All 
of the three domains explored in this study (parental/family activity, parental emotions and 
family conflicts), showed significant improvements and the most affected is elaborate in the 
following section.   
Which factors most affect the quality of life of the parents and families? 
There were different concerns among participants in the different samplings and settings. For 
the hospital-based setting, the highest subscale score for both countries was the parental/family 
activity (5.2 for Malaysia and 3.6 for New Zealand).  A further analysis of the individual item 
impact score of the domain revealed that the item ‘Time off” had the highest impact score 
(123.5) for the Malaysian sample, whereas it was the item ‘Sleep disrupted’ (37.6) in the New 
Zealand sample. There were differences in the most impactful condition noted according to the 
socio-demographic background of the participant. Most participants in the Malaysian sample 
were working mothers who had formal education only to secondary level. They had more 
concern about taking time off from work. They were working mothers who earned for the 
family and were at the same time looking after their children.  The multiple visits to the dental 
clinics for the preparation and treatment of their children required them to take much time off 
from work, which this affected their financial situation and this was their main concern. Most 
of the New Zealand participants were home-makers. Their concerns were more for the item 
‘Sleep disrupted’. They were home-makers who spent most of the time at home either with or 
without their children (some of them sent their child to child care). However, where their child 
experienced ECC, he/she would stay at home and demand more attention. The parents’ need 
to attend to the child’s discomfort. This disrupted their daily routines and activities including 
sleep. 
For the community-based setting, the subscale score was different for the Malaysian sample. 
The highest mean subscale score was in the domain ‘Parental emotions’. Individual impact 
score analysis showed that the item ‘Upset’ had the impact with a mean score of 152.  It was 
also the highest in the New Zealand sample (at 77). It was interesting to note that the impact 
score in the Malaysian sample was double that of the New Zealand one. Analysis of the 
interview outcomes revealed 48 quotes related to the item ‘Upset’. These quotes showed that 
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the parents were upset when they found out that their children had ECC. They were upset to 
see their children experience pain and discomfort. As the children in Malaysia experienced 
more severe ECC, their parents experienced more stresses. The prevalence of ECC was higher 
in Malaysia than in New Zealand, and thus was reflected in the waiting time for the treatment 
for both countries. The high prevalence in Malaysia meant a longer treatment waiting time, 
since more children were in need of dental management. The waiting time in Malaysia was 
about 6-8 months and in New Zealand was 1-2 months. During this time, the parent needed to 
bear with their child who was in pain and discomfort. Seeing their children in that condition 
affected their emotions. These two factors, (the severity of ECC experienced by the Malaysian 
child sample and the longer waiting time for the treatment) were the ones which contributed to 
the higher impact score for the item ‘Upset’ for Malaysian participants. 
Moreover, the subscale score for the domain ‘Family conflicts’ was the lowest in both settings 
each two country. The individual item impact score for the item ‘Blamed’ was higher than 
those for the other items in the domain. The interviews revealed that the parents struggled in 
dealing and managing their children with ECC. In the process, the parents were blaming each 
other and a family conflicts developed.  The degree of struggle experienced by the working 
parents seemed to be more than for the stay-home parents. The working parents struggled in 
organising time for entertaining their children and for their routines at home and work. The 
most challenging problem was organising the dental treatment appointment during their 
working time. Parents needed to take time off from work for this. This increased the stresses 
for both parents and developed conflicts between them.   
In summary, the exploration of the three domains of the FIS-8 showed that there were different 
main concerns for participants in different settings. The hospital-based sample showed that the 
most impact affecting the parent’s quality of life was via the parental/family activity domain, 
whereas, in the community-based setting, the greatest concern was in the parental emotions 
domain. The family conflicts developed by the parents while dealing with their affected 
children showed the least impact on their day-to-day living experiences.   
How and what did the parents do in dealing with the situation and condition? 
Dealing with unhealthy children (in this case, children with ECC) was a challenging experience 
for the parents. The parents admitted there was disruption on their daily home and work 
routines due to the condition of their children. During the interview, the parents were asked 
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about how they managed and dealt with the situation. Their responses revealed their strategies 
in dealing with and managing the disruptions. 
 
In dealing with the disruptions of parental/family activity, there were three main strategies: 
avoiding social activities; asking for support; and reassuring themselves. The parents 
highlighted that, by reducing social activities and involvement, they had more time to entertain 
their children. Attention and time given to the children helped them deal with their ECC-related 
pain and discomfort. Avoiding those activities at least reduced the stresses that might increase 
the discomfort experienced by their children. Asking for support from other parties (such as 
their partner, other family members or close friends) was the most popular way to deal with 
the disruptions. Support by them reduced the burden and minimised the disruptions. However, 
at that time, when there was no one can help, they reassured themselves and managed things 
that they could. They had just to bear with it.    
 
Parents admitted that their emotions were affected by the condition experienced by their 
children. They admitted to a mixture feelings including being upset, sad, frustrated and guilty, 
and they also felt pity for their child. The pain and discomfort experienced by their child was 
the main concern affecting their emotions. The parents shared several ways managed the 
impacts of the emotions. These many ways included: talking to the partner, talking to their 
close family and friends; finding information on their children’s problems; making effort to 
arrange for the dental appointment; reassuring themselves; and, sometimes, just ignoring those 
feelings. Sharing their feelings with someone close provided a good relief for their feelings.  
However, finding immediate and direct solutions for their children was the most effective in 
managing the impacts on their emotions. 
 
The family conflicts developed due to the ECC involved many parties. There were not only 
between the parents, but also between the parents and the other close family members, such as 
a grandmother. Sometimes, the conflict developed between parents and the caregivers for the 
children. The main issue was about putting the blame on the one who was perceived to have 
encouraged the development of ECC in the child: that is the one who allowed the child to have 
sweets and lollies all the time without control and also issue on taking care the children’s oral 
health like cleaning and brushing their teeth. The conflicts developed were not that severe, but 
parents did have ways to manage it. The parents’ management of the conflicts developed 
included either talking and discussing the issues and sometimes just avoiding the issues in their 
237 
 
conversation. However, many of them looked at the conflicts from a positive perspective; they 
wanted the best for their children. 
 
In summary, dealing with children who experienced ECC was not easy. There were many 
disruptions to and effects on the parent’s day-to-day living experiences, including 
parental/family activity, parental emotions and family conflicts.  Parents had various ways in 
dealing with and managing the disruptions, and these was not only involved the parents 
themselves but (most of the time) other close family members and friends. The efforts made 




Exploration of the definite meaning of the scale response options 
This exploration was based on the qualitative analysis outcomes. Thematic analysis was carried 
out in the exploration of participants’ impressions and interpretations of the response option 
‘Some’ and ‘A lot’ for the global question, and the response options ‘Sometimes’ and ‘Often’ 
for the specific scale items. Two questions pertaining to the exploration included: (1) what 
were participants’ interpretation and definition of the response option; and (2) how did they 
define the meaning of the response option? The exploration of mid-range response options 
given to the P-CPQ-16 and FIS-8 was carried out to complement the various perceptions and 
interpretation of participants for the definite meaning. The emerging themes that were 
discussed are presented in the following paragraphs.   
What were participants’ impressions and interpretation of the response options? 
Five themes identified included: (1) participants’ impressions of the Likert-type response 
option format of the scales; (2) participants’ impressions of the characteristics and clarity of 
the question; (3) participants’ impressions of the differences between the categories of response 
option; (4) participants’ interpretation and definition of a given response option; and (5) 
participants’ frame of reference used in the decision of selecting the appropriate response 
option. Details of the outcomes of each theme are presented in the following section.         
Participants’ impressions of the Likert-type response option format of the scales  
The literature search revealed that most researchers preferred Likert-scale response options 
because they made for easy score computation and were easy to interpret (Laerhoven, Zaag‐
Loonen, & Derkx, 2004). This represents the investigators’ perspective of the Likert-scale 
format of response options used in the questionnaires. However, the experiences and 
impressions of participants who were the primary user of the questionnaires in that format 
remained unclear. This study was exploring the experiences of the participants working with 
the Likert-type response options from their perspective. The participants were asked about 
various issues related to the format, including format characteristics and clarity, and the ease 
of application. Their responses, impressions and interpretations were discussed to see whether 
there were gaps between the researchers’ perspective (based on literature search) and the 
participants’ perspectives of the format.   
In this study, participants’ views on the Likert-type format used for the questionnaire can be 
classified into three groups. The first group, who represented the majority of the participants, 
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reported that they liked the verbal categorical, 5-point Likert-type format of the questionnaire 
because it was convenient and easy to understand. The words representing the response option 
explained the meaning of the particular response option; this helped them in the decision-
making process of selecting the response option. They also admitted that the format was 
suitable for the frequency-related questions asked in the P-CPQ-16 and FIS-8, which did not 
require detailed explanation and opinions. The format was simple and easy to work with. By 
contrast, the second group of participants admitted that they struggled to fit their answer to the 
response options given. They could not find the right box to represent their answer. They 
preferred a Visual Analogue Scale (line response option) in which they emphasized that they 
had more freedom to place their answer in any part of the given line rather than be forced into 
a category. There were also a few participants were preferred a numerical VAS. They claimed 
that this format provided response options with an upper and lower limit of the scale in which 
the limit gave them a reference to use in deciding the answer.   
In summary, there were various opinions among the participants in relation to the Likert-type 
format used in the P-CPQ-16 and FIS-8 questionnaires. The popular format preferred was the 
5-point scale format, which has been admitted to be easier to use, especially for the frequency-
related questions which do not require detailed explanations and views. The words representing 
the response option helped to indicate the rate of frequency of the option and this enhanced the 
scale ease of use. These showed that there were no gaps between the participants and 
researchers in preference for the format; both agreed that the format was easy and simple to 
use. However, there were differences in the reasons why they like it. For the researchers, the 
format was preferred because of the ease of score computation, whereas the participants liked 
it because the words used in the response options helped them in their selection of the 
appropriate response option.   
Participants’ impressions of the differences between the categories of response option  
One of the characteristics of the response option explored was the differences among the 
response options in the wording representing them. The participants were asked whether they 
could differentiate the meaning of the wording in different categories of the response option, 
and especially between ‘Some’ and ‘A lot’, and ‘Sometimes’ and ‘Often’. Responses by the 
participants were general and not specific. They admitted that, in their minds, they know and 
understand that each of response option was in a different category. However, they could not 
provide a definitive meaning to each of the response option ‘Some’ and ‘A lot’ and 
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‘Sometimes’ and ‘Often’. They believed that each response option was in a different place of 
the scale, carry a different weight in the scale. They understood the general meanings based on 
their understanding of common English definitions; in respect of which were more frequent 
and which were less to. However, they could not explain the definite meaning of the particular 
response options. They struggled in finding the right word to use to explain the different 
meanings for them. 
The literature search showed that the words used in representing the scales’ option were 
categorized as generic words. In linguistics, generic words have no formal distinguishing 
features, whether in English or many other languages (Carlson, 1989). The word expressed 
frequency or regularity but was very loosely connected to a particular feature. Referring to the 
pragmatic and semantic meaning of the word, it could indicate but could not describe (Sgall et 
al., 1986); epistemologically, it expressed a truth, the value of which cannot be ascertained 
solely with reference to any particular facts or features. This could be the factor that contributed 
to participants’ struggles in findings the right word to explain and describe the different 
meanings of the options, but they were able to indicate the options on a scale.  
There have been only a limited number of studies on response options in questionnaires used 
in dentistry. Most of them have been carried out in social sciences such as psychology, 
education and languages (Laerhoven et al., 2004; Shulruf, Hattie, & Dixon, 2008). As an 
example, one study investigated the use and interpretation of the mid-points option in 
questionnaires (Nadler, Weston, & Voyles, 2015). They assessed participants’ interpretation of 
a mid-point option when present in the response options. They highlighted the potential for 
central tendency bias and social desirability bias. There has been a paucity of information on 
response options in oral health area, despite considerable use of it in the questionnaires 
assessing OHRQoL. 
In summary, the exploration of the definite meaning of response options used in the scales of 
the study showed that participants’ responses were general and not specific. They admitted that 
the explored response options were in different places of the scale, and they understood its 
general meaning, but they struggled in finding the right word to explain the definite meaning 
of each of the explored responses. This was due to the type and characteristic of the words used 
to represent the options. The words were categorized as generic words, which could indicate 
the frequency and rate but could not describe the definitive meaning.   
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Participants’ frame of reference used in the decision of selecting the appropriate  
response option 
The study findings showed that there were various interpretations of the definite meaning of 
the options given in the scales. Participants endured a complex process in their effort to reach 
for the meaning of the options. These were complex and used multiple referents that were 
sometimes inconsistent and contradictory (Locker, Maggirias, & Wexler, 2009). Two factors 
were identified as frames of reference which were used by the participants in the decision-
making process for selecting the response option for the question asked. These were the time 
and the condition of the ECC experienced by their children. The time factors were related to 
the frequency of occasion (event) of experiences, and the condition referred to the severity of 
the ECC experienced by the children. In the decision-making process, the participants always 
needed to recall their experiences; they admitted that the severity of the ECC experienced by 
their children on that occasion was the earlier reference that they used. The severity of the 
condition was the most frequent frame of reference used by the participant.  The condition of 
the ECC-related experiences which reminded them of the details of the event included their 
child’s well-being, complaints of pain and discomfort, crying, and tantrums.  Following that, 
the participants started to recall and count the number of occasion on which the experience 
occurred. Most participants used a time reference based on the days of the week that the 
experiences occurred and then multiplied that by four (4 weeks in a month), and then three (for 
3 months, as the reference period used in the study). They admitted that they quantified the 
occasion in their mind and they found that using a reference based on a week was the best way 
to do that.  
Answering questions about the frequency of events always require the participant to total up, 
average, combine, or summarize in some way. There were a few sources of error that may have 
affected this process such as being prone to forgetting, dating errors and a flawed estimation 
strategy used (Tourangaeu et al, 2000). In a study on response strategies, Krosnick (1991) 
concluded that respondents used various strategies to answer about frequency question; they 
tend to choose a strategy based on the information used or referred to. Information used or 
referred to was based on the events (ECC-related occasions that the parent/child experienced). 
There were four types of information used to estimate the frequency of events, and these 
included: information about specific events; an exact tally of the events; generic information 
related to the event; and their general impression of the events. There were four types of 
strategies discovered. These are called: (1) recall-and-count, (2) recall-and-count (by domain); 
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(3) recall-and-extrapolate; and (4) recall current tally of events, retrieve rate, recommended 
rate, guess and context-influenced estimates (Krosnick, 1991). Decision on the type of 
information used influenced the type of strategy. 
In this study, most of the participants used the specific information on events they experienced 
and choose a strategy recall-and-extrapolate. In the process, they recalled and quantified a few 
events to estimate the rate (on a weekly basis), and projected that rate to fit the reference period 
(3 months).  A few participants made an effort to use the exact tally information to retrieve the 
exact rate; however, they admitted that it was difficult because the reference time used in the 
study was 3 months, which they found to be a very long time to recall the specific event.  
In summary, the participants in the study used the frequency of events and severity of condition 
of ECC-related experiences as their frame of reference in the decision-making process for 
selecting the response to the questions asked. This information was used in their chosen 
strategy (recall-and-extrapolate) to quantify the number of events they experienced, in order to 






The investigation on the research questions on impacts of ECC on the affected children families 
especially the parents, allowed conclusions as below: 
• ECC exhibited a significant impact on the QoL of the affected children families 
especially parents in both settings (hospital-based and community-based) and in both 
countries (Malaysia and New Zealand) 
• There were different main concerns for participants in different settings  
• Parents had various ways in dealing with and managing the disruptions caused by ECC-
affected child, and these was not only involved the parents themselves but (most of the 
time), other close family members and friends 
• The dental treatment carried out to the children improved the impacts to the children’s 
OHRQoL and indirectly improved the QoL of the parents 
• This study provides evidence of the reliability and validity of the short form P-CPQ-16 
and FIS-8 for assessing the impacts of ECC on preschool children and their parents in 
Malaysian sampling 
• The translated version of the scales in a language other than English (in this study, 
translated to ‘Bahasa Malaysia’) has provide further evidence of the scales to be used 
in different culture and for international use. Furthermore, the scales would perform 
better with the inclusion of cross-cultural adaptation in the translation process.  
The exploration on the definite meaning of scales’ response options used in the study, revealed 
conclusion as below:   
• There were various opinions among the participants in relation to the Likert-type format 
used 
• Participants’ responses on the meaning of the options were general and not specific. 
Most of them used information of the specific ECC-related events in their strategy 
(recall-and-extrapolate) to select the option 
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• Findings on exploration of the definitive meaning of response option recommended the 
necessity to know and to use of the minimally importance difference (MID) to assist 
interpretation of the data; there were evidence of differences in respondents’ 
interpretation of the response options 
• Participants used the frequency of events and severity of condition of ECC-related 
experiences as their frame of reference in the decision-making process for selecting the 
option  
The mixed-methods design of the study is strength of the study. The design provided 
opportunity to explore the subject in-depth from another perspective, to enhance understanding 
of the impacts of ECC on parents, and explore the definite meaning of the response option from 




The investigation and exploration carried out on the research questions have allowed the 
confirmation of the two hypotheses of the study.  
Hypothesis one 
A child’s ECC has a marked and pervasive impact on the quality of life of that child’s parents 
and caregivers      Confirmed 
 
Hypothesis two 
Participants’ selection of response options is a valid reflection of their family’s (or child’s, as 







There are three recommendations raised by conduct of the study including: (1) use of the MID 
in the data analysis process; (2) presentation of response options in the questionnaire; and (3) 
use findings as a reference in developing and designing strategies and initiatives for  managing 
impacts of ECC on families. 
In health care, a difference may be statistically significant based on a numerical value, yet may 
at the same time be of little or no importance to the quality of life of patients. A significant 
difference defined as changes that is important and meaningful for the patient. Determination 
of this changes could be accomplished by the use of minimally importance difference (MID). 
The MID is clearly useful in interpreting PRO scores for determining minimum standards for 
reporting. It provides a systematic way to assess the perceived benefit of a certain treatment 
based on individual patient improvement: a specific threshold serves as a benchmark. Use of 
the MID is recommended and emphasized because it establishes advantages in many stages of 
the study, and it also assists in achieving an accurate interpretation of study outcomes. 
Addition of numbers to the verbal anchors is recommended to decrease the potential 
misinterpretation of the options in the frequency questionnaires. The format showed words and 
number of frequency options as example below. These will helped in reducing potential on 
misinterpretation of the options that could effecting the outcome of a study. 
Example: 
     
Never 
 






Every day  
 
(0 day/week) (1-2 day/week) (3-4 day/week) (5-6 day/week) (7 day/week) 
 
Evidence of impacts of ECC on quality of life of the affected children parents and families, 
provided greater understanding and evidence to the oral health policy maker in Malaysia and 
New Zealand. The findings confirmed the presence of impacts of ECC not only on children but 
also their families, especially the parents. The findings can assist in needs assessment and 
prioritization of care, and evaluating outcomes of the current strategies and initiatives in 
developing guidelines for evidence-based policies, especially in relation to the families. A 
preventive programme should then be designed with concern on managing impacts of ECC on 
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